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PREFACE 
 
Future-Oriented Technology Analysis (FTA) provides a common umbrella for the foresight, 
forecasting and technology assessment communities. These closely related communities 
play an important role in guiding policy and decision making to anticipate and shape future 
developments. The "International Seville FTA Conference" is a unique occasion for them to 
meet and to mutually enrich their approaches. 
 
Building on the success of the 2004 and 2006 events, the third edition of the Conference will 
enable FTA experts, practitioners, and policy and decision makers to share their ideas and 
knowledge  in order to make FTA more policy relevant. This focus on policy impact of FTA is 
reinforced in the third edition of the Conference as clearly indicated by its title: “Impacts and 
implications of FTA for policy and decision making.”  
 
The rising importance of FTA and of the Seville FTA Conference is reflected in the interest 
for this third edition. 180 participants from all continents are expected to attend the 
Conference. Out of the 166 abstracts that were submitted (50 more than in 2006), the 
Conference Scientific Committee selected 56 papers in order to build a comprehensive 
Conference programme. In addition 27 posters will be presented. The Conference 
programme covers both FTA methodological aspects and application of FTA to policy fields, 
such as, research and innovation, security and sustainability. IPTS will publish the 
proceedings of the Conference and the best papers will be published in special issues of 
high level academic journals, as was the case for the previous editions of the Conference. 
 
The Conference is organised by the European Foresight Action of the Institute for 
Prospective Technological Studies (IPTS), an institute of the European Commission's Joint 
Research Centre (JRC). IPTS is known as a European reference centre on foresight, and its 
European Foresight Action is established as a major contributor to the structuring and 
enhancement of European foresight capabilities. The foresight support tools it has 
developed, such as the On-Line Foresight Guide, are widely recognised and used across 
Europe. European Foresight is part of the "Knowledge for Growth" unit of JRC-IPTS that 
focuses on EU research policy and its interfaces with certain related policies, in particular 
innovation, tertiary education and regional development. 
 
In line with its main mission, IPTS intends to apply the outcomes of the Conference to its 
policy support activities and translate them whenever possible into options for policy and 
decision making. FTA techniques are well suited to support research and innovation policies 
and, in particular, for application in the context of research coordination instruments aimed at 
developing the European Research Area. The European Foresight Action currently 
contributes with its foresight expertise to several FP7 multi-partner projects where it 
supports, for example, identification of future RTD priorities and of areas for future 
international collaboration in research.  
 
The final outcomes of the 2008 FTA Conference will depend on the contribution of all 
participants. The Conference programme gives many opportunities for discussion. In order to 
further strengthen the co-operation between FTA communities, two workshops will be held to 
discuss how network building and evaluating FTA can be improved. You are all invited to 
participate actively in the discussions during the Conference.  
 
Paul Desruelle - European Foresight Action leader 
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HOW TO USE THIS BOOK OF ABSTRACTS  
 
You can use this Book of Abstracts as a Guide during the Conference. 
 
The first part of this Book of Abstracts includes the extended abstracts of all 56 papers that 
will be presented under 5 different Conference themes. They are sorted by theme and by 
order of presentation during the Conference. 
 
The second part includes the briefs of all posters that are displayed in the patio of the 
Conference venue. They are sorted in alphabetical order by title within each theme. 
 
At the end of the book a list of all paper and poster authors is included. 
 
All Conference documents are also available on the pendrive you received with your 
Conference bag. After the Conference they will also be made available on the Conference 
website (http://forera.jrc.ec.europa.eu/fta_2008/intro.html). 
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THEME 1 
METHODS AND TOOLS CONTRIBUTING TO FTA  
 
 
Future-oriented technology analysis is multifaceted, hence a number of different research 
traditions contribute to its methodological development, as reported in recent literature and at 
the two previous FTA seminars. In principle, practically any source of insight into the 
dynamics of science, technology and innovation (STI) can be utilised in FTA.  
The creation of prospectives, visions, anticipations of future possibilities, however, require 
that these insights are brought to bear in more or less exploratory (extrapolative and “what if” 
approaches) and normative (goal-oriented and “how come” approaches) frameworks in a 
transparent way.  
In order to develop the methodological foundations of the FTA field, there is a need for 
understanding both research and practice. This dual understanding enables the FTA process 
to fit into its context, where methods and tools are closely linked to practice. 
Consequently, the FTA process and its outcomes become more informative, credible and 
useful. Having these ideas in mind, Theme 1 aims to attract papers and posters which 
suggest tentative frameworks for tailoring the FTA process to particular contexts by exploring 
the contribution of various methods and tools from the perspective of these frameworks.  
Thus, papers and posters are invited to discuss two major sets of research and practice that 
contribute to the methodological development of the FTA field: 
 
i) Prospective studies including futures research, foresight, forecasting, technology 
assessment, risk analysis and road mapping. Here the papers and posters are expected to 
suggest ideas to contribute to the development of methodological foundations of FTA directly 
by describing and assessing novel approaches, methods and tools utilised in FTA processes. 
 
ii) Policy and strategy studies covering issues such as innovation policy/governance, 
management of innovation, strategic decision making, strategic management, risk taking and 
risk management, organisational learning and knowledge management. 
The papers and posters are expected to provide conceptual frameworks for understanding 
the FTA context and suggesting the ways in which the various prospective approaches, 
methods and tools can be matched with the requirements of various policy and strategy 
contexts. 
 
The anchor paper on this theme is prepared by:   
Eerola, A.: VTT Technical Research Centre of Finland, Finland 
Miles, I.: University of Manchester, UK 
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1. COMPLEXITY SCENARIOS FOR EMERGING TECHNO-
SCIENCE: 
ADDRESSING THE STRATEGY-CONTEXT FIT BY PROSPECTING LEVEL 
DYNAMICS OF GOVERNANCE 
 
Robinson, D. K. R. 
STeHPS and TA-NanoNed, University of Twente, the Netherlands 
FRONTIERS Network of Excellence for Nanotechnology 
Robinson@constructive-ta.com 
 
Keywords: Complexity Scenarios, sociology of expectations, strategy-context fit, responsible innovation 
 
The Challenge: Future Technology Assessment (FTA) tools in context 
In this paper I address the issue of strategy-context fitting in a special case of strategy 
articulation for research and R&D management, i.e. under ‘hot’ conditions of the emergence 
of techno-science.   Complexity scenarios, as opposed to other scenario approaches, have 
the objective of providing a handle on the complexities of emerging and evolving networks of 
actors, and make credible projections of such evolutions as the first step to structuring  
complexities en route to strategy articulation.   
Such approaches, which rely heavily on knowledge of the context of the innovation(s), can 
incorporate large amounts of heterogeneous data into prospective innovation journeys in a 
credible/plausible way.  This is essential when preparing the ground for a multi-stakeholder 
interactive event where achieving outcomes is the goal.  This need is further emphasised 
when the strategy relates to potentially radical and breakthrough innovations.  
The output of complexity scenario augmented workshops can lead to strategies linked 
closely to the actual dynamics of the innovation and the environments that it will encounter – 
for an example see Robinson and Propp 2008 [1] for multi-path maps as a context sensitive 
tool for alignment strategies.  These FTA tools contribute to strategy-context fit by allowing 
for flexibility relative to evolving circumstances, and operativeness allowing for action in the 
present context – a reflexive FTA support system. 
Here I describe the approach in the context of a specific FTA project which is looking at the 
broader issue of nanotechnology governance.  Rather than focus on a specific innovation 
chain, this exercise focussed on the selection mechanisms for nano innovations and the 
roles and responsibilities of innovation actors in the emerging area of Responsible Research 
and Innovation in Nanotechnology (RRI). Housed in an international R&D network, such a 
project is timely due to the current emergent nature of governance mechanisms in 
nanotechnology R&D and the opportunity to shape them before it becomes locked in.  The 
outcome of the project is to identify key issues and drivers that are important in the alignment 
of governance mechanisms AND to develop recommendations for action (to be fed into the 
strategy of the R&D network). 
 
The Contribution 
Non-linearity and uncertainty are central here to our notion of innovation, and thus the 
innovation journey metaphor in the technology management literature is very useful. The 
metaphor can be combined with other insights from the sociology of science, technology and 
innovation (STI studies).  Such insights can give details of emerging structuring and shaping 
factors and ‘endogenous futures’.  Although this paper is practical in nature, the paper does 
try to combine a number of concepts from STI studies to give insights into emerging 
structures and endogenous futures.  For the former, studies of path emergence (dependency 
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and creation) can better inform our use of the innovation journey metaphor.  For the latter, 
indications of endogenous futures can be elucidated by applying concepts from the sociology 
of expectations [2] and how these can add up to structuring factors such as emerging 
irreversibilities [1][3] 
 
Path 1 in context: the de-facto path towards an outcome at micro actor level
Collective learning, interaction, positioning
Path 2 as context: the emerging path at domain level
Propelling incremental innovation forward (path dependency), constraining radical innovation (path creation)
The ‘expectations 
envelope’:
Safe-guarding the 
innovation journey 
while allowing for 
possible adaptation 
of promises
 
Figure 1: shows a schematic innovation journey (adapted from [4]). 
 
On the left, the representation 
of the ‘expectations envelope’ is 
related to the promise-
requirement conversion, where 
accepted promises create and 
maintain a protected space 
around search processes  [5] – 
a ‘requirements envelope’. 
Expectations can give insight 
into actor strategies since 
expectations can guide, protect 
and drive nascent innovations.  
This data can then be combined 
with knowledge of emerging 
micro-level paths (technology 
innovation chain) and of macro-
level paths (paradigms at 
domain level). 
 
 
Note that in Robinson and Propp 2008 the FTA project focussed on the former as the 
innovation journey to be studied, here the innovation journey is that of governance 
paradigms (as in [4]). 
The paper will describe in brief the ancillary concepts that augment the innovation journey 
model (path emergence and endogenous futures) to show how they can be used to articulate 
the history of RRI and be used to create prospective innovation journeys, captured via 
complexity scenarios. I show one scenario in full and unpick the seams of the scenario to 
reveal the key constituent elements. The scenarios were used successfully and were 
recognised as being relevant combining both participant anticipations, multiple perspectives 
and my own analysis.  At the time of writing, the project is in the follow up phase which is 
combining elements of the three scenarios with the opinions and positions that came out 
during the workshop interaction.  I will give preliminary details of this final stage in the paper 
and presentation, and draw out implications for FTA. 
 
References 
[1] Robinson D. K. R. and Propp T. (2008) Multi-path roadmapping as a tool for reflexive alignment in emerging 
S&T. Technological Forecasting & Social Change 75(5), 517–538.  
[2] Propp T. and Moors E. (2008) Tools for mapping and managing expectations. Working paper.Copernicus 
Institute. 
[3] Van Merkerk R. O and Robinson D. K. R. (2006) The interaction between expectations, networks and 
emerging paths. Technology Analysis and Strategic Management, 18(3-4), July-September  
[4] Voss J-P. (2007) Designs on Governance – Development of policy instruments and dynamics in governance. 
PhD Thesis.  University of Twente. 
[5] Van Lente, Harro (1993). Promising Technology - The Dynamics of Expectations in Technological 
Developments. Ph.D Thesis. University of Twente. 
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2. NORMATIVE-NARRATIVE SCENARIOS AS A TOOL TO 
SUPPORT STRATEGIC R&D PROCESSES: 
BENEFITS AND LIMITS 
 
Kosow, H., Gaßner, R. 
IZT – Institute for Futures Studies and Technology Assessment 
Schopenhauerst. 26, 14129 Berlin, Germany 
h.kosow@izt.de; r.gassner@izt.de 
 
Keywords: scenario methods, normative-narrative scenarios, evaluation, usefulness, impact 
 
Introduction 
This paper presents ongoing research in the field of application and further development of 
scenario-methods in strategic R&D processes. The core purpose of this study is to 
investigate how scientific and technological fields of innovation can be supported through 
participatory work with normative-narrative scenarios. The normative-narrative scenario 
approach focuses on a participatory communication process involving heterogeneous 
stakeholders and it aims at catalyzing normative positions and at developing desirable 
images of the future by the mean of goal scenarios. Our study asks if normative-narrative 
scenarios present an adequate tool to enrich R&D processes and analyses benefits, limits 
and factors of success. 
 
Methodology 
We chose to study the tool by applying different types of scenario-workshops to the so-called 
“High-Tech Strategy” of the German Federal Government and, in parallel, to carry out an 
internal evaluation. We conduct one-day scenario-workshops covering different R&D issues 
with a range of mainly governmental R&D stakeholders, i.e. representatives of federal 
ministries and agencies. We apply two different types of normative-narrative scenario 
processes: scenario-building (type 1) and scenario-analysing processes (type 2) and the 
combination of both types. The qualitative exploratory evaluation – based on immediate 
feedback of the workshop participants and on retrospective interviews – focuses on the 
perceived usefulness and observable impacts of the scenario processes on cognitive, 
normative, communicative and strategic dimensions. 
 
Results and policy impact/implications 
Given the exploratory and preliminary status of the results, they are presented in form of 
hypotheses. Our findings show that normative-narrative scenario processes do support 
strategic R&D processes in several specific ways. They suggest that one main characteristic 
and benefit of normative-narrative scenario work is the integration of expert knowledge and 
personal vision. Furthermore, the tool helps to overcome disciplinary and institutional or 
organisational boundaries. At the same time, the necessity of stakeholders to integrate their 
expert knowledge and their position as “ordinary citizens” also seems to present a crucial 
factor of success of the tool. Furthermore, the perceived benefits of normative-narrative 
scenario-processes vary between different stakeholders depending from their professional 
and institutional background and the observable impact on R&D processes depends on the 
type of scenario processes applied.  
THEME 1: METHODS AND TOOLS CONTRIBUTING TO FTA 
 
24 
 
Conclusions 
From a methodological point of view, the combination of both types of scenario process 
tested here, which combines the production of a common scenario (scenario-building) with 
its primary transfer to R&D requirements during the second workshop (scenario-analysis) 
seems to support R&D processes best. From a more practical and pragmatic point of view – 
taking time and resource constraints of R&D stakeholders into account – the one-day format 
of scenario-analysis (type 2) seems to offer a valuable alternative. In particular, the transfer 
from scenarios to more concrete strategic options provided through workshops seems to 
match with the R&D stakeholders’ demands and needs. 
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Introduction 
All future research, including scenario development, must deal with the dilemma, that at the 
time of creation, an assessment in terms of good or not good and true or false is impossible.  
A scenario becomes applicable – and thus assessable – at the moment in the future, when 
reality unfolds. At this time – however – it is far too late to be of any use for decision makers 
and strategy planners. 
In order to improve the scenario development process towards a 2.0-approach1, the key 
question is: How can one assess future research in general and scenarios in particular?2  
The good news: There are ideas how one can assess forecasts and improve them. The bad 
news: It is not an easy plug and play solution, ready to be applied to all business questions 
and situations fraught with uncertainty. 
This paper discusses answers, which were identified during extensive research in this area in 
recent years. Although there are numerous ideas and ways to improve the common scenario 
development practice, this paper focuses on three areas: 
1. Expanding the input variables for scenario creation from driving forces (trends) to 
three sectors: constant, changing and new which enables a differentiated 
explanation of change. 
2. Introducing future elements which include paradigms, trends, uncertainties, news, 
contradictions and chaos, and which allow dedicated projections for future 
developments. 
3. Introducing corporate scenarios, in addition to environmental scenarios in order to 
address the changing situation and the uncertainty inside the organization. 
We are fully aware about the fact that this is an ongoing process. The paper discusses 
intermediary result from research activities at Siemens Corporate Technology. 
 
Methodology 
It is well-known, that foresight can not draw from a basic theory that explains all future 
phenomena beforehand. Progress stems from lessons learned during foresight projects, from 
learning by experimenting and also from attempts to generate hypotheses for parts of the 
foresight world. The paper discusses the status and usage of foresight instruments.  
 
 
                                                 
1 Traditional approaches are considered as 1.0 
2 Otherwise, if we don’t know, how to assess the work, how can we improve it then? 
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Results and policy impact/implications 
The result of the effort is a ‘Scenario 2.0’ framework, which involves the creation of a 
combination of environmental and corporate scenarios.  We believe that this provides a good 
opportunity to take futurology one step further, helping decision makers to have a clearer 
picture of the future and to navigate the road to the future. 
 
Conclusions 
The future remains thrilling! As in chess, being one step ahead is easy - staying there is the 
challenge. So, even if the results are promising and we try to improve the approach with 
each project, there is still a lot to do. Input from the academic world is very welcome, 
especially in the field of building a theoretical framework for foresight. 
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Introduction 
The commercial leadership of the aeronautical industry is strongly driven by the continuous 
innovation introduction on its products. In addition, the complexity of the aeronautics 
development imposes long and integrated developments cycles to the industry resulting in 
uncertainties and higher risks. Thus, in order to mitigate the risks associated with innovation, 
aeronautical firms must deal with futures studies. But when given this products complexity 
and long cycles, it is dangerous to choose a single set of future market assumptions. To 
avoid this, a prospective view of the future, that brings a probabilistic assessment of possible 
future worlds, or scenarios, is a golden standard.  
Traditionally, these scenarios building efforts are supported by long and Delphi, and in most 
cases extenuating, process. In order to improve the total efficiency of the process and the 
engagement of the participants, a new tool has been proposed by some experts. This tool, 
called Real-Time Delphi (RTD), resembles the traditional Delphi, but by using a web based 
environment it allows a real-time feedback which drives the consensus in a more streamlined 
way. The features given by the web environment also allows a more active interaction 
between the exercise managers and the respondents. 
This paper shows a case of RTD use as tool for a scenarios building exercise on an 
aeronautical firm. The present work discusses the conceptual foundations of the methods 
used on the prospective exercise, the corporate context of the application, the main pitfalls 
and the solutions developed. 
 
Methodology 
To deal with the need for a quantitative probabilistic assessment of future scenarios, as 
described above, it is proposed the following method, derived from a proposal made by 
Marcial and Grumbach (2005): 1. Construct a model of the system to be analysed; 2. 
Conduct expert survey (Delphi); 3. Build the scenarios; and 4. Select a scenarios set for 
further analysis. 
This process, as described by Balaguer et al (2006), begins with the analysis of future driver 
facts – facts or events in the present time that give clues of how world is changing or will 
change. This future driver facts must be selected regarding the influence on the system 
being analysed and will be the basis for the model. 
Based on the selected future drivers facts, one must write down events that describes a 
feasible and plausible deployment of the future driver fact. Then the events must be 
evaluated bya group of experts. It is used the Delphi technique to make the evaluation. Using 
this information set, a cross impact matrix is build and the conditional probability is analysed. 
Using this information, one must select a number of combinations that will be analyzed as 
alternative views of the future. 
In the present case the intention was to build scenarios about the future of the aeronautical 
transportation. Once the model of the system was built – with the variables and events 
determined – it was prepared the Delphi consult. In the case described in this paper, it was 
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prepared a consult based on a web site running on the firms intranet system. The site is 
programmed using the Cold Fusion language and the databases use SQL. The intention is to 
make a friendly interface in order to keep the attention of the experts while they are attending 
the consult. 
The first phase of the Delphi asked the experts about the probability of occurrence of the 
events, the importance of the events to the system and the self-evaluation of the experts 
concerning the theme of the event. 
For the second phase of the Delphi, the experts where asked to evaluated the cross 
influence of the occurrence of each event on all others events. The intention was to construct 
a cross-impact matrix. To avoid the dry aspect of a matrix, the web page presented to the 
experts a more soft view of the correlations. 
In both phases, once the experts voted, a graph with the distribution of all the answers was 
showed. The experts had the choice to change their vote if they considered a new aspect 
and also had a special space to make comments about their votes. 
 
Results and policy impact/implications 
The first phase of the Delphi had a participation effectiveness of 62%. In the previous 
scenario exercise – where paper forms where used – the participation effectiveness was 
46%. The second phase of the Delphi had a participation effectiveness of 43%. In the 
previous scenario exercise – where paper forms where used – the participation effectiveness 
was 33%. 
Besides the considerable increase in participation, some other benefits where observed. The 
most interesting one was the strategic discussion that occurred on the Delphi web-site. 
Motivated by the answers concerning the events, the experts found a good place to share 
their knowledge on the subjects, and even discuss how the firm might be positioned in the 
case of occurrence of some of the events. It is important to observe also that a considerable 
convergence of the expert’s opinions was achieved. 
 
Conclusions 
The results of this application reinforce the importance of the RTD to enable a more 
streamlined way to achieve the results of a Delphi process. The most interesting results 
achieved on this RTD exercise are the participation effectiveness, the good convergence 
through a reasonable consensus and, most important, the rich discussion environment that 
was created at the web page. 
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Introduction 
Backcasting: looking back from a desirable future that has been generated first. Since the 
early 1990s sustainable futures have been explored in backcasting experiments, numerous 
stakeholders have been involved and follow-up and implementation steps have been 
planned in line with the envisioned sustainable futures. But what is the impact of these so-
called backcasting experiments ten years later?  
Investigating the impact of backcasting experiments after ten years may thus shed more light 
on what factors determine follow-up and impacts long before the desired future vision will be 
reached. This paper reports on the first study that has systematically investigated the follow-
up, impacts and spin-off of backcasting experiments in the Netherlands ten years after 
completion. It presents three case studies about (1) Novel Protein Foods and meat 
alternatives; (2) Sustainable Households and Nutrition; and (3) Multiple Sustainable Land-
use in rural areas.  
 
Methodology 
The framework, applied to evaluate backcasting experiments and their impact after ten 
years, comprises two levels: (i) the backcasting experiment and (ii) the follow-up and spin-off 
after five to ten years (Quist 2007). The backcasting experiment phase consists of four 
building blocks: The first building block on stakeholder participation includes stakeholder 
heterogeneity, stakeholder influence and the degree of involvement. The building block 
future visions includes the aspects ‘guidance’ (where to go) and ‘orientation’ (what to do), 
which are derived from the German Leitbild concept, while the aspect ‘competing visions’ has 
been added. The building block learning emphasises higher order learning by actors at both 
the actor level and the group level. The fourth building block includes settings and 
methodological aspects of backcasting.  
The follow-up and spin-off phase consists of three building blocks: (1) network formation, (2) 
future visions (3) institutionalisation. The building block network formation is based on 
industrial network theory and contains the aspects ‘activities’, ‘actors’ and ‘resources’. The 
building block future visions comprises the same aspects as in the phase of the backcasting 
experiment. The building block institutionalisation reflects changes in institutions and rules, 
as well as ‘institutional resistance’ from vested interests/institutions and the actors backing 
them.  
Empirical work is based on expert and stakeholders interviews and document analysis.   
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Results and policy relevance/impact 
All three backcasting experiments studied involved a wide range of stakeholders, developed 
one or several desirable future visions, proposed follow-up activities and action agendas and 
induced higher order learning among participating stakeholders. Higher order learning 
occurred on the topics under study in the backcasting experiments, as well as on the 
backcasting approach itself. Follow-up agendas included R&D-activities, strategy 
development, policy recommendations and short-term proposals. Despite these similarities, 
the three backcasting experiments varied considerably in terms of stakeholder influence, the 
degree of stakeholder involvement, whether a vision champion and institutional protection 
emerged, whether other types of participation than the capacity to participate were mobilised 
(e.g. co-funding), and the degree to which the future visions have provided guidance and 
orientation. There are also differences in joint and congruent learning at the level of groups of 
actors. 
The case studies also showed strongly varying extents of follow-up and spin-off after five to 
ten years. The SHN case showed very limited follow-up and spin-off. By contrast, the MSL 
case and the NPF case showed considerable follow-up and spin-off across the four societal 
domains distinguished, as well as instances of institutionalisation. The emphasis of follow-up 
and spin-off was in the research domain, while in the NPF case considerable follow-up also 
occurred in the business domain. Both these cases also showed instances of initial 
institutionalisation. 
Nearly all activities in the MSL and NPF cases involved often actors from more than one 
domain. It is possible to cluster follow-up and spin-off activities into groups of activities that 
relate to shared adjustment in the future vision. All clusters include actors from the 
backcasting experiment, as well as newly mobilised actors.  
Results allow for the development of a methodological framework for participatory 
backcasting consisting of five steps, three types of demands (on process, knowledge and 
normative assumptions), different types of goals and four different groups of tools and 
methods. The policy relevance is for strategic RTD planning and sustainable (system) 
innovations. 
 
Conclusions 
The cases show that participatory backcasting may, but does not automatically lead to 
substantial follow-up and spin-off. If substantial follow-up has been found after 10 years, it is 
still at the level of niches. Emergence of niches and spin-off come along with the diffusion of 
visions originally generated in the backcasting experiment, though these evolve too 
influenced by the exit or entry of stakeholders. 
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Introduction 
This paper explores the issues surrounding the development and management of sector 
level roadmaps. Traditionally, the generation of roadmaps to reflect future technology 
requirements and developments at a sector level have been reliant on support from an 
identified host organisation, which can support the authoritative view that is desired for its 
successful deployment. However there are a number of issues surrounding the development 
of a sector level roadmap, including: perceived ownership; syntactic and semantic 
heterogeneity of terminology used; methods employed to collect data that is often of a 
competitive nature; bias in data representation; and maintaining the currency of the roadmap.  
Roadmaps generated at a sector level can be used to identify potential collaborations within 
a given industry. Although they may be developed independently within a disparate number 
of similar organisations, these roadmaps can be merged to provide an industry-wide view. 
For example, to achieve the Semiconductor Industry Association’s roadmap, information and 
assessments from four independently developed semiconductor roadmaps were merged. 
Syntactic and semantic homogeneity allowed information used in each roadmap to be 
integrated, yielding a roadmap view that is unavailable elsewhere and which gives a unique 
perspective on the way to identify the future technological and financial requirements of that 
industry. Information represented within sector level roadmaps have also been identified as a 
key tool in the development of research priorities and strategic funding allocation at national 
and international levels. 
 
Methodology  
In the UK, the Government sponsored Foresight Vehicle technology roadmap is currently 
undergoing its third revision. The first two versions were published in paper format in 2000 
and 2004 respectively and were well received by the automotive community across all 
continents. Version three will be published in an electronic format using the Vision 
Strategist™ software. Key participants were identified to take part in an elicitation workshop, 
including individuals from the automotive sector to acquire relevant content, from academia 
to provide expertise on research, from Government to identify intervention points and 
legislation development, and from the wider business community at a national and global 
level to inform investment guidance. A three person development team produced the set of 
methods to be used, which in outline are: 
• Review and update information contained in Version 2 of the Foresight Vehicle 
roadmap including the currency of any supporting evidence for conclusions drawn..  
• Workshops to elicit content and associated factors such as technology readiness 
levels. 
• Questionnaire survey for wider consultation. 
• Content validation by cross-referencing to existing roadmaps 
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• Review of the validated Foresight Vehicle roadmap by a small previously identified 
stakeholder group. 
 
Results 
A large amount of technological issues were generated from the workshop process. The data 
generated were integrated initially into spreadsheets where each spreadsheet reflected a 
specific technology area such as engine and powertrain. Feedback from participants 
revealed that they were very happy and comfortable with the methods used, did not feel 
pressurised to reveal data classified as commercial in confidence, and were particularly 
interested in the associated data collected. Initial analysis shows that priority goals have not 
changed much since version two. However issues such as vehicle and passenger safety 
have a lower priority level, possibly because the automotive community has already taken 
action to address this issue. On the other hand, the Low Carbon agenda has a much higher 
profile. Version three of the roadmap is likely to improve dialogue between legislators and 
technology developers. Technology developers are able to identify gaps and barriers and will 
be able to stimulate the debate where the focus is not on the technology issues themselves, 
but on associated issues such as the need to develop new standards and incorporate 
consumer views, both of which traditionally sit outside the normal technology roadmapping 
remit. 
 
Conclusions 
Conclusions drawn reflect the usefulness of roadmaps in subject areas that demonstrate a 
high level of growth in technology that can often be mapped to a committed investment in 
innovation. Although the roadmapping process is essentially a future technology identifier, 
the content also aids decision-making in other parts of an organisation. For instance, the 
information can be used to inform resource allocation activities at regional, national and 
international levels of scale.  
Use and value may be judged from various individual perspectives including organisational, 
or an industry-wide focus. In order to achieve user ‘buy in’ of the process, roadmapping must 
be underpinned by well-defined data capture methods, the selection of the most appropriate 
method to represent the information elicited, and an ongoing information validation process. 
Ensuring that a well-defined process has validated the quality of the information represented 
can only be perceived to strengthen the value of the roadmap. The literature suggests that 
the process of technology roadmapping will continue to evolve.  
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Introduction 
The challenging transition period accompanying the EU accession of the twelve EU New 
Member States (in the sequel: NMS) allowed to make a number of unique political, social, 
technological, and economical observations, touching upon the development of the 
Information Society (IS). The latter has been given a special attention because its 
development belongs to the priority goals of the Community’s cohesion policy. This, in turn, 
made possible to draw more general conclusions regarding the evolution of IS. The origin of 
this paper can be attributed to the report prepared for FISTERA (Foresight of the Information 
Society in the European Research Era) – a network of twenty organisations led by the 
Institute for Prospective Technological Studies (IPTS) – DG JRC in Seville. The aim of the 
above report were to catch new trends, processes, and phenomena concerning the IS 
current status and trends in all NMS. To know the details of these findings, the reader is 
referred to the FISTERA reports ([1], and others at fistera.jrc.es).  
When carrying out the above mentioned research, it turned out that it is necessary to 
elaborate new methodological approaches, as the classical methods turned out often to be 
insufficient or inadequate. The main objective of the present paper is to extract, formulate 
and analyze the general rules and principles that govern the evolution of the IS and 
Information Technologies (IT), to study their interactions and the scope of general 
applicability beyond the original NMS observation playground. Furthermore, we will provide a 
set of new methods to analyze the role of global IST development trends and on the IST 
foresight.  
 
Methodology 
The main research problem to be investigated can be formulated as follows: how the 
development of the IS in a country, or a group of countries, depends on the global processes 
of IT development and on integration of IS around the world, driven by the global trends. 
Among the latter one has to consider a.o. falling telecommunication prices, exchange of 
information through the internet, rapid diffusion of information innovations and technologies, 
and access to web information sources worldwide. The civil society evolution, driven by the 
growing availability of e-government services, and related web content have been taken into 
consideration as well.  
The variety of aspects of the Information Society makes it difficult to provide a description 
that is clear, unambiguous and concise. One of the FISTERA findings was that the 
composite indicators based on statistical data are often non-reliable. Therefore in this paper 
we decided to avoid using aggregates as a base of forecasts and recommendations. Instead, 
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we have introduced a new class of input-output models that fit well into the IS specificity, in 
particular, we have defined eight major elements of an IS that characterise its evolution in an 
adequate way, such as population and its structure, legal system and IS policies, ITs at use 
for personal purposes and in the industry etc. During the analysis each of them appears as a 
bundle of discrete events, continuous trends and continuous or discretised state variables. 
The evolution of the IS is then modelled as a discrete-continuous-discrete-event system, 
where the mutual impacts of each of the elements are represented either in symbolic form, 
as generalised influence diagrams, or within the state-space models. External controls, such 
as legal regulations and policies, are modelled as discrete-event controls. Technological 
trends form inputs, while the feedback loops allow to model the influence of technological 
demand on the IT R&D, production, and supply. A new method for the IS assessment has 
been developed as well, namely the dynamic generalisation of the SWOTC analysis (SWOT 
with “Challenges” an additional element). Used as TOWSC (TOWS with “Challenges” as 
above), it allows to give more adequate characteristics of an IS and its development 
perspectives. The combination of the dynamic evolution model and SWOTC yields a 
dynamic benchmarking scheme, that allows to compare different IS, catching their dynamics, 
and provide aggregate group characterisations. 
 
Results and policy impact/implications 
The new approaches sketched above allowed to build scenarios more adequately, and to  
visualise their time evolution. The scenarios can again be used to re-examine IS evolution 
principles, that all constitutes a consistent interactive and adaptive evolution model. It allows 
to characterise the IS, rank and position the countries or regions under review in terms of the 
IS development. As the EU cohesion policy puts an emphasis on bridging up the digital 
divide, which, in turn, can be measured during a benchmarking process, more objective and 
quantifiable future IS characteristics allow to define more appropriate policy goals and 
measures to be implemented. The technological characteristics of the IS evolution give also 
hints to the IT providers as regards the future demand on IT, as well as to the R&D and 
educational institutions on the mostly wanted directions of development, and the demand for 
IT professionals.  
 
Conclusions 
Comparing quantitative vs. descriptive approaches to build scenarios, one can notice that the 
approach of extracting evolution rules prior to the scenario analysis proves especially useful 
in case of the converging information societies, as exemplified by the IS in the EU NMS. The 
progress of the cohesion process three years after the first foresight results were published, 
confirms that the modelling methods developed and applied have been adequate, and 
yielded a good coherence of forecasts and the ex-post real-life catch-up process. 
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Introduction 
The National Council for Communication and Information Technology (NCCIT) is a high level 
board advising the Hungarian government on ICT issues. In 2005 NCCIT initiated a project 
for a technology oriented study in order to assist the different planning and strategy making 
activities in the area of the information society. The project is titled “Information Society 
Technology Perspectives” (IT3, according to the acronym of the Hungarian title). This study 
intends to survey the trends in the development and application of information and 
communication technologies, filtered by their expected impact on the information society in 
Hungary within the next decade. 
 
Methodology 
In the first part of the IT3 study 12 key areas has been defined starting with the investigation 
of the demands from the three main application areas: business, public services, private 
sphere. This utilization pull is confronted by the technology push coming from the supply 
side represented by the six key areas of core information and communication technologies 
(basic studies, communication, peripherals, system design, application frameworks, content 
management).This picture is complemented by three key areas dealing with cross-cutting 
issues of system development, security and regulation. In the General Overview, an overall 
survey of the 12 key areas is given, subdividing each area into 8-10 subparts. 
Interconnections between the key areas are formulated in short statements presented in a 
12*12 matrix.  
For more detailed analysis, 31 topics have been selected from the technology supply key 
areas. For each of these topics, a “thesis” has been formulated describing a technology 
change likely to have considerable impact on the Hungarian information society during the 
2010s. 
Deep drill has a defined template in order to concentrate on the huge amount of information 
processed. The template consists of the following parts: 
 the thesis (the main message of the technology change) 
 short description of the topic  
 state of the art  
• examples of ongoing R&D  
• effect of the expected change (illustrated on a time-diagram for 2008-18) 
 analysis: technological, societal and economical drivers 
 potential impacts on other technological areas, economy and society 
 relevance to Hungary  
 consequences  
Application visions are developed by a similar template but with more emphasis on driver 
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analysis and alternative scenarios. The first three chapters are similar to those of the deep 
drill template. Later comes a systematic listing of the drivers according to the PEST scheme 
and their classification according to importance and (un)certainty. The main vision is based 
on the more stable drivers with strong influences to the field. Alternative scenarios are based 
on more uncertain, but strongly influential drivers. Selecting one social and one technological 
driver is a practical choice leading to four scenarios.  
 
Results and policy impact/implications 
The result of the IT3 study is a “most probable” picture of the information society of the next 
decade in Hungary, showing also the main trends leading to that situation. For each key area 
mentioned above a short description is  given, outlining the main development tendencies of 
that area. To key areas of the technology supply side “deep drill” studies are associated, 
describing in more detail a technological area. Titles are given below 
- Basics: Unlimited bandwidth and computing power, Biology and informatics, 
Nanoelectronics, Plastronics,  
- Communication: Future of Internet, Next Generation Networks, IP based television, 
Radiofrequency identifications, 
- Peripherals End-user devices, Flexible man-machine interface, Personal identification, ICT 
implants,  Sensor systems, Embedded systems, 
- System design: IT Utilities, Privacy enhancing technologies, Service oriented applications 
development, Agent technologies, Long term archiving, Security focused design, 
- Application frameworks: Semantic technologies, Text analysis, Business intelligence, 
Mobile robots, Location determination technologies, 
- Content management: Web 2.0, Collective content providing, P2P and its influences, 
Intellectual public goods, Virtual presence and virtual worlds, Online multiplayer games.   
Application visions are associates to key areas of the demand side. 
- Business:  “Information-related working methods in enterprises” 
- Public services: “Electronic government” 
- Private sphere: “Intelligent home” 
The high level vision about the Hungarian information society of the next decade comes 
from summarizing the results of the “drill down” analysis papers.. The following main trends 
can be identified: I. Practically unlimited performance parameters; II. Total connectivity; III. 
Processing and communication capabilities of “ambient” objects; IV. Increasing intelligence 
of systems; V. Service orientation on all levels; VI. Collaboration between users; VII. 
Importance of all aspects of Trust and Security  
A useful by-product, a bimonthly newsletter “IT3 Korkep” (IT3 Panorama) is being published 
containing actual news items relevant to the topics of the project. From September 2006 all 
issues of IT3 Panorama are available also in English. 
 
Conclusions 
Presenting a picture of the possible development of the information society in Hungary to the 
decision makers of different levels should have an impact to the quality of strategic plans 
prepared in different places of the Hungarian government, economy and society; it can be 
used also for the general public and for educational purposes. 
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Introduction 
The practices in foresight, technology assessment and industrial risk assessment processes 
are in many ways parallel. They all explore the forthcoming developments, evaluate their 
desirability, importance and acceptability, and consider the risks involved. The context, 
emphasis and time horizons of examination vary, however. Risk assessment in the context of 
industrial process safety aims to predict the risk caused by a failure, deviation, malfunction or 
error in an industrial system or operation. The time horizon considered typically is a couple of 
years maximum. Foresight exercises usually identify the possible future developments, 
driving forces, emerging technologies, barriers, threats and opportunities related to a broader 
socio-techno-economic system. The aim is to produce justified outlooks and proposals of the 
future developments, typically reported as scenarios, visions, roadmaps and action 
recommendations. The time horizon varies from five to fifty years, depending of the issues 
examined and the purpose of the foresight exercise. Technology assessment (TA) has 
ingredients of both approaches, the main emphasis being in balanced evaluation of the 
short- and long-term impacts of new technologies.  
The paper examines the ways in which risk assessment and FTA methodologies and tools 
can be systematically integrated on the basis of the VTT experiences.  
 
Methodology 
The foresight and risk assessment methodologies were studied based on the available 
descriptions. The foresight and technology assessment process composes of five 
consequent phases: pre-foresight, recruitment, generation, action and renewal phase 
(Popper, 2008). Eerola and Väyrynen (2002) describe foresight exercises with the help of the 
SECI model as dynamic shared knowledge creation processes (Nonaka & Takeutchi, 1995). 
Saritas (2006) again presents a systematic framework for methods by dividing them 
according to the interaction/information/creativity/expertise vs. mental acts & methods. Some 
33 individual methods are listed by Popper (2008). The risk analysis, assessment and 
management process used in industry is more straightforward and standardized (IEC,1995). 
It implies the phases scope definition, hazard/risk identification, probability, consequence and 
risk estimation, risk evaluation, proposals for actions and risk reduction. Tixier et al. (2002) 
reported about 62 risk analysis methodologies that are in use at industrial plants. 
The foresight and risk assessment methods are studied in theory to identify the mutual 
benefits and future developments. Moreover, four different cases including foresight and risk 
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assessments were studied to further analyze the integration and method development 
potential.   
 
Results and policy impact/implications 
FTA and risk assessment have many analogies and similarities in their processes, and in 
fact, risk analysis is an essential part of FTA. The current developments in both areas are 
leading to holistic approaches. Especially foresight activities and methodologies may have 
benefits that will support the risk analysis methods and activities in the development towards 
a more holistic approach. This development is especially needed to manage the new 
emerging risks, such as those that nanotechnologies, population aging, or climate change 
will pose to the society. In addition, business and policy making and the broad spectrum of 
decision making call for the future oriented technology as well as the systematic risk 
assessment approach. 
 
Conclusions 
In addition to the similarities in their processes, information on changes in environment, in 
business and in society in general is crucial for both FTA and risk assessment. There is, 
therefore, a common ground in both approaches and the integration ambition is justified. 
Common ground exists also methodologically; models, workshops, brainstorms, interviews, 
literature reviews and other such methods are used in both approaches. However, risk 
assessment methods address the systematic working methods more thoroughly. Risk 
assessment process requires also a more detailed description of the target to be analysed 
than FTA process. Currently there is a shift towards a more contingent approach as well in 
the risk assessment as in the FTA approach and both approaches may benefit 
methodologically from each others in developing better methods to analyse the future.  
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Introduction 
This paper examines a technique suitable for monitoring and analyzing systemic change in 
technology.  Technological changes stem increasingly from the novel recombination of 
existing technologies.  Therefore, new techniques are needed for analyzing technology 
architecture.  A literature review of related work in the field of technology opportunities 
analysis is presented.  A case study of new technology architecture in the information 
technology domain is presented.  An analytical method involving mining weighted graphs 
from technology archives is presented.  The role of this new method in a context of 
distributed decision-making and design is presented.  
Methodology 
In this section we develop an analytical method for the representation of emerging 
technologies in the form of a hierarchical graph. The analytical methods for this approach 
have emerged from scientometrics, machine learning, graph theory and complexity studies. 
The basic analytic component is a probability weighed, acyclic graph. In particular, a 2008 
study in Nature shows how hierarchical structures may be imputed from undirected graphs 
(Clauset et al. 2008).  The model is a generative model; thus it generates technological 
configurations which are either more or less likely given previous evidence of relevant 
relationships. An ensemble of competing explanations, in the form of tree-like structures, is 
generated via Monte Carlo simulation. Robustness analyses reveals certain common 
morphological features common to all explanations.   
Results and policy impact/implications 
For the case study we collect data about Ajax and component technologies from the 
Wikipedia, an online encyclopedia.  Ajax is responsible for the smoothly scrolling maps seen 
in Google Earth and other internet applications.  The functionality of such web interfaces, 
when they first featured, is revolutionary.  Ajax is not so much a single technology; rather it is 
an extended architecture of technological components. Ajax is therefore a particular good 
test bed to test new techniques for anticipating architectural innovation. We use Wikipedia as 
a test bed, by mining a series of pages and hyperlinks starting from a "seed" page.  The 
visualized graph of this network is shown below.  
 
THEME 1: METHODS AND TOOLS CONTRIBUTING TO FTA 
 
40 
 
Figure 1: Content Network of Hyperlinks Surrounding an IT Topic in Wikipedia 
 
The component technologies of Ajax may be represented in hierarchical form based on data 
structures using a probabilistic hierarchical graph.  Once the underlying hierarchical structure 
of the data has been discovered, it is straightforward to begin predicting links between topics.  
These links may be heretofore unknown, or they may simply not yet be documented.  
Nonetheless, these links are believed to be feasible combinations of new technologies which 
are the most promising for future research and development.  Thus, they constitute a 
forward-look into an evolving network of technological relationships.  
Conclusions 
Monitoring, coupled with the parameterization of new emerging configurations of 
technologies via science and technology databases, make such forecasts achievable.  We 
foresee two uses for such a methodology, drawing upon previous work in radical uncertainty 
and radical design. First, the methodology can help organizations anticipate revolutionary 
change. Second, the methodology may help technology designers design for radical change.  
We suggest that this procedure assists design in a highly distributed environment, such as 
those associated with an open innovation paradigm (Chesborough et al. 2006).  
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Introduction 
In this work, which combines research and practice, we show, on the one hand, that the 
SYSPAHMM©1 method is a tool for reflection on future regional development. On the other 
hand, we present the results of a foresight study whose objective is to help local decision-
makers in their decision-making process for the development of their economic sector and 
their region, taking the European and world context into account.  
This work, commissioned by stakeholders involved in agriculture in a region of France, 
included more than 100 people from different backgrounds. The foresight method applied is 
known as SYSPAHMM© (SYStem, Processes, Clusters of Hypotheses, Micro and 
Macroscenarios) (Sebillotte M., Sebillotte C., 2002) and was developed by Michel Sebillotte 
at the DADP (Delegation to Agriculture, Development and Foresight) of INRA. Since 1993, 
the DADP-INRA has used this method to carry out foresight studies on several agricultural 
production sectors (seeds, protein, oilseed, vines and wines, etc.), as well as in other areas 
such as the environment and natural resources (water and the aquatic environment). 
 
Methodology 
In this study, we adapted the SYSPAHMM© method to carry out a foresight study on the 
future of the agricultural and agri-food sector in Brittany, one of the pillars of Brittany’s 
economy, from the perspective of regional development.2  
The first stage of this method is a static description based on a graphic representation, and a 
dynamic description based on the processes involved, of the system studied. Hypotheses 
are then developed on the basis of processes considered to be the most influential for the 
future from a collective point of view. We explain the influence of each hypothesis on all of 
the others. Within the matrix thus obtained, we identify the clusters of hypotheses the most 
closely related among themselves, assigning each one with a strategic dimension. Within 
each cluster, we identify the driving hypotheses that we then apply both positively and 
negatively to the other hypotheses in order to obtain different narratives (microscénarios) 
revolving around the same strategic dimension. Each cluster thus results in a microscenario 
family.  
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Results and policy impact/implications 
The first output of this foresight study is a static and dynamic representation of the 
agricultural and agro-industrial system of Brittany, including an in-depth description of its 
current and past situation. The second output, the most important from the point of view of 
foresight, is the development of microscenarios for the year 2020. Both of these outputs 
contribute to the decision-making process. 
This foresight study made it possible for us to distinguish five microscenario families related 
to the development of the agricultural and agro-industrial sector and rural areas in Brittany. 
The five families of the “Brittany: agricultural and agro-food products in 2020” foresight study 
are organised around the five major issues concerning the region. The first family 
corresponds to the broad lines of production for farmers and agro-food firms in Brittany. The 
second examines the different options for Brittany in view of the international division of 
production and labour: should it focus on quality products linked to a specific terroir? Should 
it shift towards technological processes that make it possible to obtain increasingly 
sophisticated food products, etc.? The third family places energy and water at the core of the 
agricultural and agro-industrial development project for Brittany by considering various 
options. The fourth family examines the organisational forms of agricultural and agro-
industrial activities and of rural areas from the point of view of the different degrees of 
liberalism of the economic context. The fifth and last family allows us to explore various 
possible economic development and land use models in Brittany and to therefore test the 
balance between agriculture and other economic activities. Depending on the stakeholders, 
each family will be more or less strengthened in the construction of global scenarios. 
Finally, after assessing the challenges and consequences of each of the microscenarios, we 
provide recommendations for using these five microscenario families in order to develop a 
comprehensive strategic plan for regional development in Brittany.    
 
Conclusions 
SYSPAHMM© is a method adapted to help us to address regional problems. The overlapping 
of a large number of relevant hypotheses and counter-hypotheses and their final 
mathematical treatment sometimes reveal unforeseen problems (and corresponding action 
levers), presenting stakeholders with combinations of hypotheses that could not have been 
put together intentionally, as was the case for Brittany. The SYSPAHMM© method allows us 
to avoid the direct projection of preconceived notions about the future. 
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Introduction 
This paper reflects on a four year programme of networking and sharing between foresight 
practitioners and academics under the aegis of the Individuals, Societies, Culture and Health 
technical committee of the European Cooperation in the field of Scientific and Technical 
Research.  The main objective of COST Action 22 (COST A22), entitled “Foresight 
Methodologies - Exploring new ways to explore the future”, was “to “develop certain aspects 
of foresight methodology so as to ensure systematic use and optimum benefit”.   
Distinguishing “methodology” from “method”; method implies techniques or processes with 
some form of logical structure and activity, which can be carried out with a degree of 
consistency.  Methodology is a more substantial concept meaning ‘methods of knowing’, i.e. 
an explanation of ‘how we know’ something (Sayer 2000, p92), which demands an explicit 
epistemological account. 
 
Methodology 
The programme was operationalised through a series of eight workshops between April 2004 
and March 2007, followed by a public conference in July 2007 and publications.  The main 
research questions were:  What methodological issues are salient in relation to the 
identification of emerging trends and change? , How commensurable are different modes of 
modelling and other forms of dynamical representation?  How can different communities of 
practice, each with a stake in the future, interact in an overall productive and interested way?   
 
Results and policy impact/implications 
Current metaphors in use relating to emerging trends (seeds of change, weak signals) were 
found to be limiting to methodological development relating to foresight activity.  The 
consideration of the issues of sense-making, of concept production and of framing provided 
fruitful methodological results.  In particular is the conclusion that diversity and creativity 
produce multiple realities, and therefore futures are created by the interplay between these 
realities, rather than some objective and scientifically feasible possibility to see the future 
from small beginnings.   
Methodologically the turn is therefore towards understanding inter-related systems that 
produce changes and futures, rather than abstract data.  Examples include technological 
road maps and war-gaming; studies of entrepreneurship, interactive technologies (Web2.0) 
and innovatory systems.  The use of “Arenas” has been developed from the programme.  
These frame creative “spaces” within their value and limits, by cross-examining premises, 
contextual factors and goals.  The promotion of the (literacy of the) language of foresight, i.e. 
the concepts and ways of knowing is also developing from this programme.   
The main contribution from the work on different modes of modelling was the exploration of 
the interfaces between various forms of representation within particular contexts.  Examples 
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of this include ‘qualitative differential equations’, the integration of fuzzy sets and focus group 
in participatory methods and multidimensional analysis.  In all some 33 different methods 
were identified by the group.  However, a significant aspect of the work was the insight that 
effective use of multiple methods requires considerable dialogue for the meanings to be 
shared.  Thus the methodological turn is not so much in the creation of ‘new’ methods, 
though their use in different combinations was a valuable contribution, as in the assertion 
that all methods in foresight are ultimately both enhanced and constrained by the 
interpretative process of a diversity of stakeholders, i.e. it is the integration of diverse 
perspectives, rather then diverse methods that is the methodological issue.  This finding is 
far from trivial because it absolutely affects the power generated by foresight processes 
With regards to communities of practice, in normative terms, this work moved the conceptual 
orientation of foresight from being some form of rarefied specialist analytical activity to a 
process of integration, largely through discourse, of stakeholder groups.  This process 
involves Dialogue, Dissemination, Implementation and Vision.  
From the work overall, the main finding was that methodological development should 
address the way that meaning is created and performed from the interaction between 
stakeholders.  This ‘puzzle’ can be addressed from the perspective that knowledge such as 
is found and created in all foresight activities and programmes, is constructed through 
interaction.  This perspective demands specific questions to underpin the claims to what 
stands for knowledge which can be asked of each methodological characteristic in foresight 
including: time, descriptive difference, representation, production of difference, simulation, 
communication of meaning, participation, action and values. (Fuller and Loogma 2008) 
In particular, the methodological demand is for epistemological and personal reflexivity, i.e. 
an explicit account of how knowledge is produced.  This is demonstrated in the work as 
critical perspectives, self awareness, articulation of relevant theory and re-conceptualisation. 
 
Conclusions 
The value of foresight lies in the robustness of the claims to knowledge arising.  As foresight 
knowledge is (socially) constructed, an explicit reflexive account of the production of that 
knowledge is a methodological necessity, as it will reveal such significant choices underlying 
the presented texts.  For example, the assumptions, foregrounding, power, cultural and 
theoretical perspectives behind the narratives. 
While this can be possible at a particular project or programme level, it is also necessary for 
the communities of practice within foresight, acting at cross disciplinary levels, to develop a 
greater methodological discourse to enable and facilitate particular responses in particular 
contexts.  Without a firm disciplinary and methodological grounding the burgeoning field of 
foresight is open prey to political and disciplinary critique which can destroy such a young 
and tender contribution to responsible futures. 
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Introduction 
Since 1998, China has experienced an almost the largest wave of urbanization in history. 
Within 10 years, more than one hundred million people immigrated to or flowed into city area 
from rural area. It is expected that the rapidly process of urbanization in China will continue in 
future. Think about the changes in the density of population, the environmental quality, the 
urban space and the industrial structure etc.,  impacts brought by the urbanization seems 
more pervasive and complicated. Therefore, we need to take a comprehensively description 
and research. What are and how much the impacts taken by the urbanization; we have to 
know it in details and take control of it on our own initiative, making it go ahead toward the 
direction which is beneficial to human beings. 
On account of the fact that urbanization is a quite complicated process which refers to 
various factors like population, resources, environment, economy, society etc., it is 
necessary to study it comprehensively and systematically. System dynamics is used to 
analyze and research perplexing systematic problems, meanwhile a quantitative method by 
means of simulation technology, with a basic of feedback controlling theory. Obviously it is 
appropriate to study urbanization by means of system thinking. Therefore, we try to take 
“system dynamics” model and computer simulation as a method to simulate and predict the 
future course of urbanization in China.  
 
However, because of the complexity of the system, it is almost impossible to describe and to 
analyze the relationship between every sub-system and every variable with limited pages. So 
in this paper we choose one of them as example. That is the relationship between the 
urbanization and the demand for domestic electricity. 
Methodology 
System dynamicssimulation technology. 
 
Results and policy impact/implications 
After the model is well founded, we can use it to simulate the course of urbanization of 
Chengdu (a big city in southwestern China) and find the best or appropriate level of 
urbanization for this city, and then propose some beneficial suggestions to the control of its 
process of urbanization. 
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Conclusions 
It’s practicable to quantify and simulate the relationship between the urbanization and the 
domestic electricity by the use of mathematical models and simulation technology. This 
paper achieves the purpose in seeking the relationship between them. 
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Introduction 
The Central and Eastern European countries and Newly Independent States (CEE/NIS) are 
increasingly applying foresight methods in their efforts to raise their innovation capability and 
competitiveness. Some of those countries are either already conducting formal foresight 
exercises or engaged in capacity building on foresight and preparing for including foresight in 
their policy making. In response to requests by member countries, UNIDO is implementing a 
global initiative on technology foresight that draws on regional initiatives since 2001. The 
regional initiative for CEE/NIS aims at responding to the need for a mid- and long-term 
development vision of the region as well as for bringing a more technology-oriented focus 
into the relevant national and regional knowledge-based institutions.  
 
Methodology  
The UNIDO foresight initiative has been instrumental to provide assistance to economies in 
transition for a more sustainable and innovative development aiming at fostering economic, 
environmental and social benefits at national and regional levels. One important component 
of the regional initiative is the provision of training at five levels:  
• basic formation for organizers of foresight programmes (Module 1),  
• methodology for practitioners (Module 2),  
• instruments for defining strategies and policies for decision makers (Module 3),  
• practical methods for corporate foresight (Module 4), and  
• training of trainers (Module 5).  
 
The courses, depending on their target groups, are organized in two to five-day exercises 
divided in four main components: the first one sets the reference for foresight as a means to 
coordinate innovation, competitiveness and technology policy. The second one presents in 
detail the methodologies and best practices for conducting technology foresight exercises at 
the national and regional levels. The third component is dedicated to the presentation and 
elaboration of methodologies for in technology foresight exercises. The fourth component is 
a workshop to practice national and regional foresight activities. The work culminates by an 
assessment and evaluation session.  
This exercise uses as main training material the UNIDO Technology Foresight Manual. A 
dedicated resource web page is available with support and reference material.  
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Results and policy impact/implications 
The UNIDO Foresight initiative applies the concept of the regional dimension, the core idea 
of which is to use the foresight process as a tool for regional or multi-country research and 
development programmes. The capacity building activities of UNIDO establish a network of 
experts and institutions to contribute to the creation of a foresight culture in the target region. 
This network can be mobilized to the preparation of economic, industrial and technological 
development programmes. 
As a result of the training activities since 2001, a number of foresight projects were initiated 
by its participants either at national level (for example, in Poland, Romania, Russian 
Federation, Ukraine) or in specific sectors. At present, UNIDO implements a 2-year foresight 
project on healthy and safe food for the future (FutureFood6) as a Specific Support Action 
(SSA) project financed by the European Commission under the Sixth Framework Programme 
(FP6). A virtual network of foresight institutions in 12 countries named Eurasian Virtual 
Center was established by UNIDO for capacity building and implementation of demand-
driven regional foresight projects in the CEE/NIS. 
 
Conclusions 
The application of technology foresight processes at the national and regional levels have 
become crucially important for developing countries and countries with economy in transition to 
narrowing their competitive gap in the global economy. In terms of Science and Technology 
policy-making, the foresight system has three main components: Research, Policy making and 
Stakeholders. Stakeholders include the public and private sectors along with other interest 
groups such as academy and NGOs, which are actively involved in the process.  
UNIDO action has been instrumental to: create national and sub-regional centres of excellence 
on foresight process, which could be mobilized for the preparation of foresight exercises; 
develop a roster of regional and international experts on foresight and relevant areas of 
knowledge; enhance skills of foresight practitioners; develop exchange programmes with 
regional centres and institutions in other regions; conduct selected foresight projects as 
demonstration cases on the applicability of foresight approaches and their added value for the 
development of national and regional policies related to common issues or themes; raise 
awareness in companies including SMEs on new tools for strategic decision-making. The 
results of this capacity building effort are evaluated as very positive by both host and donor 
countries.  
The training materials, trainers and institutions involved have reached a quality level that allow 
the establishment of a permanent facility for capacity building in this field. In this context, UNIDO 
will consolidate the training programme on technology foresight at the regional level through 
following activities: 
• Streamlining the training content materials and expert task force for each module, 
guaranteeing the adequate differentiation for different target trainees. 
• Defining overall concept and content of the integrated package for distance learning. 
• Coordinate the UNIDO Manual on Technology Foresight with the DG Research/IPTS 
On-line Guide on Foresight. 
 
References 
www.unido.org/foresight/rwp, www.futurefood6.com, http://etp.ciaa.be/asp/home/welcome.asp, 
http://cordis.europa.eu/fp6/dc/index.cfm?fuseaction=UserSite.FP6HomePage  
 
 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 2: THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
49
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THEME 2: 
THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THEME 2: THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
50 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 2: THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
51
THEME 2 
THE USE AND IMPACTS OF FTA FOR POLICY 
AND DECISION MAKING 
 
The need and relevance of using FTA for decision-making in the private and public sector is 
becoming ever more apparent. The complexity and multi-faceted nature of issues that need 
to be addressed, and the inescapable attendant uncertainty, requires a very different 
approach from the traditional analysis of internal capabilities and external possibilities 
through strategic planning. What is increasingly required is a capacity to contemplate and 
engage with a number of possible futures, to draw on the intelligence and perspectives of a 
wide range of actors, and to apply these in a dynamic, pro-active fashion, in a continuous 
learning process. 
Under these circumstances, demonstration of the impact of the application of FTA and of 
means to enhance that impact, are paramount. There have been calls from policy-makers for 
precise cost-benefit analyses, but it may be argued that this is inappropriate. FTA should be 
understood as a conceptual framework, an art (practice) and a set of tools. Therefore, a 
broader set of criteria are required to evaluate its impacts. 
The key to achieving significant impact is significantly determined by the highly non-routine 
translation of FTA insights and findings into the language and agenda of policy-makers, 
business and other decision-makers. These impacts can be relatively immediate, but more 
commonly result from tapping the FTA reservoir of knowledge. 
FTA can assist decision-makers through the provision of three functions: informing, that is, 
generating consolidated findings concerning the dynamics of change, future challenges and 
options; interpreting the insights of FTA and merging those results with perspectives on 
strategic positioning; and facilitating, namely fostering implementation by developing shared 
visions among major stakeholders on desirable future developments, and thus implicitly co-
ordinating their actions. FTA impacts therefore can be demonstrated and analysed through 
these three functions. 
Significant evidence of the transformative impact of FTA is now being steadily accumulated. 
Notable examples include the UK foresight exercises on flood and coastal defence and cyber 
trust and computer crime, and the Australian irrigation futures project. 
The Third FTA Conference is seeking papers and posters under this theme which address 
advances in the theory and practice of assessing FTA impacts on decision-making in the 
public and private sector, including formal evaluations of FTA projects. The twofold aims are: 
i) To report on the development of improved conceptualisation of FTA in action, which can 
underpin further academic research and advance future FTA initiatives. 
ii) To initiate the preparation of a compendium of high impact FTA activities. 
 
The anchor paper on this theme is prepared by: 
Havas, A.: Institute of Economics, Hungarian Academy of Sciences, Hungary 
Johnston, R.: Australian Centre for Innovation, Australia 
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Introduction 
In this study, we look at the perceptions of various types of participants of foresight activities 
on the impact on policy-making, by conducting interviews with and survey on participants in 
five different foresights in Japan between 1995 and 2007. There are three purposes for this 
study. First, we intend to know the views of scientists and engineers who participated in 
foresights in Japan on the impact of foresight they participated. Second, we intend to know 
the effect of respondent’s characteristics on their perception on impact. Third, as direct 
participants on foresight, they should have good suggestions for increasing the quantity and 
quality of impact of foresight results, and we intend to solicit their suggestions. 
 
Methodology 
We measure perceptions on the impact of foresight of scientists and engineers who 
participated in major foresight activities in Japan including 6th Delphi survey in 1995/96, 7th 
Delphi survey in 1999/2000, 8th Delphi survey in 2003/04, “Social Vision towards 2025” 
conducted by NISTEP in 2006/2007, and Science Council of Japan foresight in 2006/2007. 
First we conduct interviews with key members of panel committees on those foresights. 
Second, we ask members in panels, respondents to survey, and participants in workshops 
for the five foresights, about their perceptions on the impact of those foresight studies on 
policy making, and other related questions. Email-based survey is conducted. We first 
summarize the survey results and then analyze the data based on statistical model. 
 
Results 
The results of interviews are that most of the members of Delphi survey perceive that the 
impact of those studies is not very high, and most of them think that there are problems in 
government to utilize the results for policy making. Some of them think that there is limitation 
in Delphi methodology, which do not produce concrete proposals or measures for policy 
making, although they provide general direction. As to two foresights related to “Innovation 
25”, all interviewees think that the results are used by the report of “Innovation 25.” The 
results of analysis on survey data are that overall size of impact is perceived to be low. For 
example, more than 40 percent of participants in the 6th Delphi survey think that the level is 
moderately weak or weak, and 45 percent think it is neither strong nor weak. In addition, the 
level of impact is perceived to be not enough by almost 80 percent of respondents. 
Respondents think that the low level of impact of foresights in Japan is caused by low level of 
efforts by the government to make impact on policy and the low level of interest of the 
general public in the results of the foresights. General trend is that the perception on the level 
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of impact has been increasing in the successive Delphi surveys, and the perception on the 
level is higher for the participants in “Social Vision toward 2025” and much lower for the 
participants in the Science Council of Japan foresight. 
Ordered logistic regression is used for examining the effect of various factors on perception 
on impact. Survey respondents at private firms or at not-for-profit organizations perceive 
larger impact of foresight than respondents at universities (base group), controlling for other 
factors. Survey respondents in their 20s, 30s, and 40s perceive smaller level of impact than 
respondents in their 50s. Survey respondents in life science, nano/material or social 
infrastructure perceive larger level of impact than respondents in other science and 
technology areas, controlling for other factors. 
 
Conclusions and policy impact/implications 
There are four main findings of this study. First, I found low level perception among 
participants in foresight in Japan on its impact on policy making, based on the results of 
interviews and survey for the participants in 5 foresights in Japan. In addition, the majority 
think that the current level of impact is not enough. This finding is quite different from what 
the previous literature have been saying about foresights in Japan. Second, I found that 
there are different pattern of perception on impact on policy making by ages, occupations 
(organizations), member status, and S & T areas. Younger participants are more dissatisfied, 
and participants in prioritized S & T areas perceive more impact. Panel members of 
foresights expect more impact and are less satisfied. Participants working for private firms 
feel more impact. Third, I found that there are different pattern of perception on the cause of 
low level of impact by ages, etc. Participants with different backgrounds see the causes 
differently. Participants in recent foresight (non-Delphi foresight) think that methodology as 
the cause more than Delphi participants. Participants in IT or manufacturing area perceive 
the lack of interest at firms is the cause. This may be as a result of close relationship of those 
fields with industries. Fourth, I proposed a methodology that makes it possible to compare 
the impact of foresights, especially in terms of perceived level of impact, using the voices and 
opinions of scientists and engineers who participated in them. This seems to be the first 
attempt to collect and analyse the data statistically across different foresights. 
Major policy implication of the study is that the perception of impact among foresight 
participants in Japan is low and most of them think that the level of impact are not enough, 
and government can do more to increase the impact. Planning of foresight should include 
how to utilize the results for policy making, and it is worth examining whether suggestions 
proposed by participants can increase the impact. Another policy implication is that the 
impact is perceived differently among participants of foresight. If it is necessary to discuss 
the impact of foresight, it is better to collect opinions of participants in various organizations, 
science and technology areas, member group, or age groups. 
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Horizon Scanning, together with other future-oriented methods such as foresight and 
technology assessment, is a powerful tool that can be used to create a sound basis for the 
strategic decisions of companies, non-governmental and governmental organisations. 
Horizon scanning not only provides an overview of key future issues and actors, along with 
their potential interactions, it also can help surface the major (scientific and political) 
questions that require answering in order to make strategies evidence-based and resilient. 
Over the past decade, horizon scanning has become a regular and embedded part of 
governmental policies in a number of industrialised countries. It addresses not only the 
diversity of societal and environmental challenges of the future but also the potential of 
emerging areas of Science and Technology. 
Based on the experience of the UK, Canada, Japan and the Netherlands, the ERA network 
For Society 3 initiated a pilot project “Joint Horizon”, combining the latest data and experience 
of three national horizon scans – namely the Sigma Scan of the Foresight Horizon Scanning 
Centre at the UK Government Office of Science; the OECD-DASTI Horizon scan 
commissioned by the Danish Agency for Science Technology and Innovation; and the 
Netherlands Horizon scan of the COS, commissioned by the Netherlands Government. 
The pilot was executed by a special team made up of representatives of DASTI, the UK 
Horizon Scanning Centre, COS4, the Maltese Council for Science and Technology and 
PREST. 
The pilot resulted in a mutually beneficial exchange of information between the partners 
regarding the purposes and approaches of the different national horizon scanning processes, 
and a database containing the main scan data from the three countries. Analysis of these 
data and approaches leads us to make some recommendations regarding horizon scanning 
processes on the national level, and also regarding the way joining-up horizon scanning 
efforts may contribute to the construction of future-oriented common policies and new joint 
research programmes 
                                                 
3 http://www.eranet-forsociety.net/ForSociety/index.html 
4 Commissie van Overleg Sectorraden voor Onderzoek en Ontwikkeling 
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Introduction 
Conducting national Foresight studies has become common  in many countries. However the 
impact of such studies on the performance of the national innovation system remains 
unclear. The paper therefore assesses the impact of national Foresight studies conducted in 
OECD-/ and ERA countries.  
 
Methodology 
As a first step a literature search was carried out which was supplemented by an intensive 
on-line database search. All OECD- /ERA countries were examined for the execution of 
national Foresight studies. In addition a survey was carried in all countries using a 
standardized questionnaire. National Foresight studies were assessed using predefined 
criteria. For a few countries, in depth case studies were prepared complemented in some 
instance by onsite and telephone interviews. Based on this evaluation a correlation analysis 
was done measuring the relationship between the features of national Foresight studies with 
the effectiveness and efficiency of the studies. Furthermore the results were used to 
calculate correlations between the Foresight studies and the EU Global Innovation Index.  
 
Results and policy impact/implications 
The findings of the survey are in line with the current literature. There no generally accepted 
understanding of national Foresight studies exists so far, both in terms of methodology and 
the focus. Nevertheless most national Foresight studies are characterized by a focus on 
describing science and technology trends. Societal aspects are generally not considered in  
Foresight studies or only at the margin The use of and impacts of Foresight studies are 
substantial in the surveyed  countries. The analysis shows that Foresight studies have a 
clear effect on the process defining research, technology and innovation policies. The results 
of Foresight studies are therefore frequently used for policy definition and the supporting 
measures. Likewise the science and technology infrastructure is built and shaped based on 
Foresight study results. There exists a strong positive correlation between the use of 
Foresight studies and the innovation performance of a country (based on the global 
innovation the index of the EU).  
The usefulness of Foresight studies is positively evaluat4ed by more than three quarters of 
surveyed countries.  Countries evaluate Foresight studies as an effective and efficient 
instrument to support of innovation, technology and research (science) policies. Nearly all 
countries plan further Foresight studies. Survey results, collaborated by interviews, show the 
following impacts: 1) Foresight studies result in improved coordination of science, research, 
technology and economic policy 2) positive effects on technology and knowledge transfer 
among actors in the innovation system, 3) the improved co-ordination and co-operation 
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among  administrative and political institutions and participants 4) enhanced  motivation of 
individual higher education institutions and public research organizations to develop 
strategies and a vision that consider and reflect the results of Foresight studies.  
 
Conclusions 
The study provides a first indication of the impact of national Foresight studies on the 
performance of national innovation systems. However the findings so far are preliminary 
since input data reflect long term developments of national innovation systems. Thus a long 
term study of the impacts of national Foresight studies is essential. In the short term, it can 
be concluded that national Foresight studies contribute significantly to the design and in 
some countries reshape of the innovation system structure and framework conditions. A 
direct quantitative measurement of the impact and thus the value of Foresight studies can 
not yet be done in a statistically reliable fashion. However the changes these studies have 
caused within the national innovation systems may have an indirect impact on the future 
national innovation performance. Most recently national Foresight studies have switched 
from a rather exclusive focus on technology trend assessments towards more integrated 
holistic approaches identifying future challenges for society and economy as a whole thus 
deriving strengths and weaknesses of the national scientific, research and technology base 
to meet these challenges long term in the most appropriate way.  
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Introduction 
Between 2005-2007, a team of researchers coordinated by Canada's Office of the National 
Science Advisor and the Telfer School of Management at the University of Ottawa and 
supported by Agriculture Canada and The Smart Economy Project conducted two surveys of 
30 selected international foresight practitioners and nine leading foresight organizations that 
examined a range of best practices for government led foresight development. What is 
defined as foresight program success and what are the best practices associated with 
success are two of the elements of these studies that are reported on in this paper.  
Methodology 
The primary study methodology was interviews with the directors of successful foresight 
programs to learn from them what factors led to success and of course how they defined 
success. The first step was then to identify successful foresight programs. Thirty experts 
from ten countries were sent a brief questionnaire and asked what they think are the best 
contemporary foresight organizations, and what factors were instrumental in this assessment 
of those organizations. About 15 experts from ten countries and five international 
organizations responded.  In the second phase, we examined the institutions viewed as 
having the best foresight practices and we conducted detailed phone and/or email 
interchanges and interviews trying to find out their reasons for success - how they evolved, 
structured, wish list, their view of problems.  An assessment of this qualitative data was 
coupled with more quantitative data (budgets, number of employees etc) to identify 
similarities and commonalities in answers and design that could be used to develop a list of 
best practices. The interviews were also designed to elicit the institutions perception as to 
what constitutes foresight success. Organizations interviewed included: Forfas in Ireland, 
NISTEP in Japan, APEC Centre for Technology Foresight in Thailand,  Finland - FinSight 
(encompassing a mix of Nokia plus three government agencies - VTT, TEKES, SITRA, - and 
Helsinki University of Technology) , UK Denmark and Spain. In the next phase, 9 foresight 
institutions identified during the first study were contacted and through subsequent direct 
contact and wrote to them requesting additional information, both to confirm the results from 
the first study and to obtain more detail on motivations, budgets, results etc. The results of 
the interviews were examined by an expert group who in turn selected common recurring 
comments made by the foresight directors that appeared to be critical success factors. 
Finally, these factors were used to examine Canada’s foresight office to predict whether it 
would succeed or not. 
 
 
 
THEME 2: THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
60 
Results and policy impact/implications 
Despite the divergence of objectives, a common theme emerged in the interviews: although 
there can be a wide range of benefits associated with the foresight process, all interviews 
mentioned the importance of the results of foresight being used to inform or guide policy 
decisions – so program impact via policy appears to be the most important macro objective 
for foresight – this makes sense not just because of the alignment of interests but also 
remaining viable in the long term in this era of public funding accountability seems to be 
critical in itself as an indication of success. 
In terms of critical success factors what was  interesting to note from all the studies was that 
foresight delivery and reporting methodology were very similar around the world and so 
spreading of best methods practice within the community is fast…..thus while methodology of 
foresight study and focus is also important,  it is insufficient as an indicator of success. Eight 
critical success factors were identified, Success foresight programs:  Focus on a clearly 
identified client; have a clear link between foresight and today’s policy agenda; have direct 
links to senior policy makers; have strong public-private partnerships; provides 
methodologies and skills that are not always used in other departments; have clear 
communication strategy; Integrate  stakeholders into foresight programs; take advantage of 
the existence of a national-local academic receptor and training capacity.   
In applying the 8 critical success factors to Canada’s foresight program, only 2 were directly 
evident, four were somewhat evident and two were virtually non existent leading the authors 
of this paper to conclude that without significant change to the program failure should occur. 
The recommended changes were not made and as predicted by the critical success factor 
model the program was in fact terminated. A clear failure.  
Together the results of the reported study provide plenty of guidance and a list of 
considerations that are relevant for designers of foresight systems, structures and processes.  
The key requirement seems to be creating the close linkages with policy makers that in turn 
appear to be mainly dependent upon their sensitivity to future challenges, their orientation to 
the importance of considering diverse futures and the urgency and complexity of problems 
facing the national policy community 
 
Conclusions 
This study produced a list of eight key success factors beyond the usual ones associated 
with application of leading edge methods. Future studies should validate these factors by 
applying them to different foresight organizations, both those that succeeded and those that 
failed. In addition, this study focused on a small set of foresight practitioners (30) and 
organizations (9), future foresight assessments may want to expand the sample base in an 
attempt to both validate the CSF’s and potentially identify new ones. Finally, each of the 
factors identified needs to be studied in more depth.  
 
 
 
 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 2: THE USE AND IMPACTS OF FTA FOR POLICY AND DECISION MAKING 
 
61
5. FINNSIGHT 2015 – A FORESIGHT EXERCISE FOR  
THE SHAPING OF NATIONAL STRATEGIES   
 
Salo, A.1; Brummer, V.1 and Könnölä, T.2  
1Systems Analysis Laboratory, Helsinki University of Technology , firstname.lastname@tkk.fi  
2Institute for Prospective Technological Studies, Joint Research Centre, totti.konnola@ec.europa.eu 
 
Keywords: Foresight, research and innovation system, group facilitation, decision support system. 
 
Introduction 
In 2005, the Finnish Government took a Decision in principle on the development of a 
national research and innovation (R&I) strategy. This Decision spurred the two main funding 
agencies – the Academy of Finland and the Finnish Funding Agency for Technology and 
Innovation (Tekes) – to carry out FinnSight 2015, a joint foresight exercise that would provide 
inputs to the national strategy, promote collaboration between the two agencies, and inform 
the shaping of R&I activities at large.  
 
Methodology 
FinnSight engaged ten panels of twelve experts who identified essential driving forces and 
characterised focus areas of competences. It relied entirely on panel-centric work where 
relevant “units of analysis” were established as follows:  
• A driving force was defined as an event or a development that might engender major 
changes with significant implications for R&I activities. Supported by a template, each 
driving force was characterized by a detailed description (what is this driving force 
about?) and an analysis of its significance and impacts (why is it relevant to R&I 
activities?). The driving forces were also linked either to (i) essential changes in the 
global context, (ii) growing needs in Finnish industry and society, or (iii) anticipated 
scientific and technological achievements.  
• A focus area of competence was defined as a community of collaborating actors that (1) 
create and apply knowledge based on joint R&I activities and (2) and, by doing so, seek 
to respond to societal and industrial needs. The relevant template included questions on 
(i) what scientific fields and technological areas the focus area was linked to, (ii) what 
societal and industrial needs it would help address, (iii) what possibilities for the 
application of related knowledge can be expected, and (iv) what measures are needed to 
promote the development of the focus area. 
Before the meetings, the panellists were invited to propose driving forces (first meeting) or 
focus areas (second and third meeting) and, moreover, to comment and evaluate each 
others’ proposals with regard to multiple assessment criteria. This Internet-based 
consultation gave the panellists a rather good understanding of each others’ perceptions 
before the workshops. It also generated plenty of written material that was useful to the panel 
chairmen who were responsible for synthesising the results of the panel work.Three 
meetings were held among the 24 panel chairmen (there were two chairmen on each panel), 
in order to co-ordinate panel activities and to support the exploration of panel interfaces.  
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Results and policy impact/implications 
Each panel produced a report focusing on some half a dozen driving forces and about ten 
focus areas that it deemed central for the development of the R&I system. For the focus 
areas, the panels elaborated their scientific and technological foundations and exemplified 
how the competence would respond to societal and industrial needs. An additional synthesis 
report of 70 pages was published. This report was also translated into English, Chinese and 
Japanese.   
FinnSight has informed several later policy developments: 
• In the same month when the results of FinnSight were published in June 2006, the 
Science and Technology Policy Council decided to establish Strategic Centres for 
Science, Technology and Innovation in fields that are important to the Finnish society and 
industry. These Centres – organized as non-profit seeking companies owned by the 
state, research institutes, universities and private companies – will establish new ways 
allocating resources to research activities, in accordance with joint research plans. Thus, 
the results of FinnSight were published at an opportune moment, because they could be 
harnessed in the development of strategies for these Centres.  
• FinnSight has provided important inputs to the strategy processes of two funding 
agencies; it has also been contributed informational results to strategic intelligence 
activities of other actors, too. For example, when FinnSight was running, Sitra (the 
Finnish Innovation Fund) launched a Future Forum. The results of FinnSight have been 
recognized also by the Ministry of Trade and Industry which initiated in 2007 a 
consultation process towards the establishment of a National Innovation Strategy. 
 
Conclusions 
Because it was partly motivated by the Government’s Decision to establish a national 
strategy, FinnSight had to be carried out in keeping with an exceptionally tight schedule in 
order to ensure that its results would be published in a timely manner in view of their uses in 
strategy processes. This challenging setting motivated the introduction of novel 
methodological approaches, such as (i) the definition of “units of analysis” (driving forces, 
focus areas of competences) that were aligned with the objectives of the exercise; and (ii) 
the extensive deployment of Internet-based tools which helped obtain inputs for all panel 
members and provided support for the development of panel reports. Based on positive 
experiences from FinnSight, we believe that these approaches may be useful also in other 
settings where expert panels must produce coherent and comprehensive foresight results 
subject to unusually tight timeframes and high policy expectations.  
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Introduction 
In September 2007, the Federal German Ministry for Education and Research (BMBF) 
launched a new foresight process in order to sustainably safeguard Germany's status as a 
research and education location. The process aims at four specific targets:  
1) Identification of new focuses in research and technology  
2) Designation of areas for cross-cutting activities  
3) Exploration of fields for strategic partnerships  
4) Derivation of priority activity lines for R&D policy. 
In order to achieve these targets, a tailor-made combination of methods is applied. The 
process started by monitoring present-day science and technology and is being broadened 
to look into the future of the next 10 to 15 years – and even further. It takes into account the 
developments at the national as well as the international level. 
 
Methodology 
The process started with 14 broader topic fields that were derived from the German High-
tech Strategy, the BMBF portfolio and information gathered from within BMBF about specific 
foresight activities in the specialist divisions. In the first phase of the process, these fields 
were searched for “new” topics in science and technology, at first at the national level, later 
on internationally. In a first workshop with 110 participants in November 2007, these 14 
thematic fields were discussed with respect to emerging topics and cross-cutting 
perspectives. As a result, some of the original fields changed and new fields emerged.  
The second phase of the foresight process encompasses an international search, interviews 
with Monitoring Panel participants, bibliometric analysis and inventor scouting to bring in new 
ideas. In this second phase, the most interesting (cross-cutting) topics are further elaborated 
by coordinators with specific expertise. In order to assess the relevance of the topics, a 
nation-wide survey will be carried out in September 2008. The results from this survey, 
expert interviews and a set of criteria will be used to select interesting candidates for BMBF 
relating to targets 1) and 2) of the process.  
An international workshop at the beginning of October will be the link to generate ideas for 
recommendations concerning policies and research alliances (targets 3) and 4) to be 
elaborated in 2009.  
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Results and policy impact/implications 
In October 2008, when the conference in Seville will take place, the process will not have 
been concluded. Therefore, this paper will focus on expected impacts and the conceptual 
design. We will analyse the expected impacts along the five functions of Foresight for policy-
making that recently emerged in the Foresight debate  (informing policy, facilitating policy 
implementation, embedding participation, supporting policy definition and reconfiguring policy 
structures as well as the symbolic function, see ForLearn 2007). The German BMBF 
Foresight Process addresses all these dimensions, albeit with different emphases and in 
different stages.  
 
Conclusions 
Finally, we will discuss in which respects the BMBF Foresight Process fits into the recent 
developments in Foresight methodology, such as the concepts of adaptive and embedded 
Foresight, and how the expected impacts relate to these conceptual developments. 
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Introduction 
This paper presents the results of a research whose purpose was to investigate and extract 
learnings from the Brazilian experience of developing foresight studies, and to learn how this 
process influences their implementation efficacy and the public policy formulation process . 
Furthermore, it shows how these studies were prepared, how the stakeholders took part in it 
and what stage Brazil is at where preparing such studies is concerned. Objectively and 
concisely, but in depth, it presents the case study of the Brazilian Program of Industrial 
Technological Foresight, coordinated by the Industrial Technology Department (STI – 
Secretaria de Tecnologia Industrial) along with the Production Development Department 
(SDP – Secretaria de Desenvolvimento da Produção) of the Ministry of Development, 
Industry and Commerce (MDIC) of Brazil.  
 
Methodology 
This is an exploratory research study based on the case study method. Bibliographic and 
documentary surveys were conducted, and people who took part in the development of the 
Brazilian foresight studies were interviewed. These interviews followed a semi-structured 
questionnaire and yielded the primary data. A research model was then developed, taking 
into account the independent and the dependent variables. The chosen unit of analysis was 
the Brazilian Program of Industrial Technological Foresight, which was coordinated by the 
STI along with the SDP of the MDIC. This case was selected because it was one of the 
pioneering nationwide studies of its kind and because it encompassed four foresight studies, 
of which three were completed and published. These studies covered Production Chains that 
form part of an organization called the Production Chains Competitiveness Forum. The 
coordinator of the program, the consultants of the three phases and also all the coordinators 
of each foresight study were interviewed.  
 
Results and policy impact/implications 
The research showed that the impact of these Foresight Studies was clearly linked to the 
approach used for developing them. In order to help to fine tune the development of future 
foresight studies, not only the positive results, which aided the country’s development, are 
presented here, but also those that provide learnings derived from the studies’ shortcomings. 
The positive outcomes, in sum, were: the results of the foresight study of the Civil 
Construction Production Chain, which indirectly contributed to the preparation of Resolution 
3177/2004 of the Central Bank of Brazil and of Law 10931/2004; the development of the 
Seminar “Corporate Strategies, Brazilian Industrial Policy and New Approaches to Promoting 
Competitiveness” for enterprises, held at the São Paulo State Federation of Industries 
(FIESP), mainly for decision-makers; and the importance ascribed to its foresight study by 
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the Competitiveness Forum of the Production Chain of Transforming Plastic Goods, which 
formed the basis for forecasting demand in that sector. To help improve the development 
process of Brazil’s foresight studies, some of the circumstances that possibly impaired the 
results of the Program’s foresight studies were then listed:  (a) the change of focus, as from 
the second stage, in the performance of the foresight studies of the Competitiveness Forums’ 
Production Chains as compared to the ACTION PLAN (2000) prepared in the first stage; (b) 
the failure to take sustainable development into account in the objectives of these studies; (c) 
the inability to establish networks, which was one of the concerns of the ACTION PLAN 
(2000); and (d) the failure of the prospective studies to: properly deal with the issues of 
continuity in the process of implementing these results;   achieve absorption of the foresight 
concept by the business sector; and   be included in the formulation of public policies for the 
Production Chains studied.  
 
Conclusions 
One concludes that, both in the Brazilian Program of Industrial Technological Foresight and 
in the foresight studies of each Production Chain, the way in which their development was 
conducted did not produce the desired effects; in other words, unlike what happens in the 
European Union and in its countries, these studies did not become a tool for the formulation 
of public policy concerning science, technology and innovation. One should highlight, 
however, that the Civil Construction Production Chain foresight study indirectly helped to 
generate a resolution and a law. The Brazilian government had difficulty using the foresight 
studies’ results to formulate public policies, mainly because it was difficult get the 
stakeholders involved in the studies’ development process. As this takes time, it requires 
systematic continuity and persistence, as the European Union has shown in its many 
foresight studies of the last few years. One must also highlight that the foresight studies did 
not take into account sustainable development equally in terms of its economic, social and 
environmental dimensions.  
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Introduction 
Mobilizing foresight knowledge in an international platform, EU’s Framework Programme has 
been opened to participants from EU and non-EU member states. However, until 2003 there 
had been lacking of Taiwan’s participation. On October 7 2003, an agreement, under FP6, 
was reached and signed between EU and Taiwan. Since then, Taiwan joined 16 FP6 
projects and has so far submitted at least 18 FP7 proposals. Various workshops and forums 
have been organized to promote Taiwan’s participation in selective topics. In addition, 
Taiwan’s National Contact Point was recently established. 
We report on the role of foresight analysis in the materialization of Taiwan’s FP participation. 
Under the context of EU-Taiwan collaboration, FTA insights contribute to the selection of 
targeted themes and cooperation models as well as shape the perceived connection to 
shared vision and strategic position. We explain the priority setting and examine the 
opportunities and challenges of Taiwan’s FP participation. The impact of such international 
collaboration within Taiwan is also described. 
 
Methodology 
As a pro-active effort initiated from decision makers [6], Taiwan’s participation in EU’s 
Framework Programme has been assisted and facilitated by FTA knowledge and tools. As 
Taiwan needs to support its own FP participation, funding models have to be decided. The 
public and policy-makers need to be convinced to support such activities. Moreover, to pro-
actively initiate the forming of successful FP joint projects, one has to set up priorities in EU-
Taiwan collaboration under the FP’s guidelines. 
To address the country’s major socioeconomic issues, Taiwan’s government established 
National Science and Technology Programs. These programs integrate the country's 
research and innovation resources across up-, mid-, and downstream levels and intend to 
boost national competitiveness in general [1]. Such National Science and Technology 
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Programs are examples of implementations of FTA tools and STI policy approaches at a 
national level. 
To take advantage of existing mechanisms and serve research and innovation priorities of 
both EU and Taiwan, Taiwan’s National Science and Technology Programs and National 
Laboratories are paired with European partners [5, 7]. This approach can be compared to 
foresight activities in Europe, which emerged first at the national level.  
 
Results and policy impact/implications 
A notable example is the timely initiate of joint EU-Taiwan teams, with Taiwan’s National 
Genomic Medicine Program [2], for research in the epidemic SARS. Such effort resulted in 
Taiwan’s participation in three related FP6 research projects and helped forming international 
cooperation targeting at looming epidemic viruses [4].  
An additional focus for FP7 is Taiwan’s National System-on-Chip Program (NSoC). NSoC is 
aiming at the next opportunity for semiconductor by combining semiconductor/IT engineering 
technologies with life science, medical science, and biology [3]. To this end, a Biomedical 
Science Park was recently inaugurated with the focus on consumer-centric and information-
rich health care. 
While Taiwan can better participate and contribute to scientific community through 
participating EU’s FP, the success of such pro-active effort has been perceived positively 
within the island. The participation of EU’s FP has become an important indication for 
evaluating international scientific collaboration. This may provide challenges in future funding 
mechanisms and priority managements of Taiwan’s S&T priority setting and decision making. 
 
Conclusions 
The use of FTA tools in EU’s Framework Programme has already been the focus of 
discussion and theory and practice assessments from different perspectives. As a result of a 
pro-active effort initiated from decision makers, Taiwan’s experience in participating EU’s 
Framework Programme provides an additional spectrum to understand various possible roles 
of foresight analysis in a supranational level. 
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Introduction 
FTA-based approaches are common at national level and emerging at EU-level and in some 
regions in the EU. However, improvements can still be made concerning systematic regional 
applications both in the public and the private sector. To facilitate and incentivise 
(trans)regional use of FTA, and to increase FTA impacts, progress is needed in various 
fields: e.g. Adapting FTA methods and the implementation of FTA exercises; Improving 
regional exercises through trans-regional cooperation; Positioning regional FTA exercises 
optimally in the national and EU context, and with regard to broader policy discourses and 
STI- and Structural funding. 
 
Methodology 
- Synthesising the dispersed knowledge of the multitude of FTA tools and approaches 
- Developing generally applicable guiding lines and suggestions for their adaptation to 
different framework conditions and specific situations 
- Applying those in different regional contexts, over a period of now 5 years, in the form of 
inputs to professional discussions, workshops, training modules, pilot exercises, projects 
- Disseminating results & policy implications by different means and in a broad variety of 
fora 
 
Results and policy impacts 
- Use of FTA methods at the regional level facilitated by integrating them in the larger SPI 
(Strategic Policy Intelligence) concept, thus strengthening the regional policy support 
cycles. 
- Impacts of this FTA-SPI integration exemplified in a trans-governance-level perspective, 
e.g. in the deliberations of the ERA-Green-Paper Expert Group "Optimising  Programmes 
& Priorities" (between the EU, MS and regions) established 2007 by the EC. 
- Cluster and regional SPI pilot exercises implemented which show the influence on 
innovation support measures, the applications of the policy support cycle concept (e.g. a 
foresight based on evaluation results, a technology assessment based on a previous 
foresight exercise), and the impacts on related ERDF/ESF Regional Operational 
Programmes. 
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- SPI Guide and Compendium published, which have been developed with a focus on 
conceptual frameworks, methods, tools, and applications, as well as on funding 
possibilities in the EU 2007-2013 context , especially on synergies between FP7, CIP, 
Structural Funds, and on RTDI investments through Structural Funds. 
- The role of FTA to inform and improve innovation strategies concretised, e.g. in linking 
FTA-based and Open-Innovation-focused approaches. 
- Training modules developed for facilitating and improving cluster development 
- Methodology and practical experience further developed in a project to develop a trans-
regional research agenda for clusters in the important Creative Industries sectors. 
Conclusions 
In our methodological and practical work with 16 territories we showed the importance of 
implementing integrated SPI/FTA-based approaches at all governance levels for taking 
better decisions for the success of territories, sectors, clusters or companies. They help 
anticipate what implications the decisions could have, what kind of primary and secondary 
effects, and how the economy and society might react to those. They also utilise all available 
knowledge, not just the ‘usual sources’. Thus, integrated SPI/FTA approaches 
- facilitate making optimum choices regarding decision-making on and investments in new 
technology, knowledge, the development of products and services etc; 
- reduce the risk of making ‘wrong’ decisions, e.g. in terms of public acceptance or 
economic success, and thus are more likely to secure a better return on the investments; 
- involve all relevant actors and thus raise understanding of and commitment to the 
process, its outcomes and the follow-on implementation activities. 
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Introduction 
The Region of Extremadura, in the South-west of Spain and bordering with Portugal, has 
historically been characterised by a poor agricultural-livestock economy, high levels of 
emigration, low population density and high unemployment rates. Most companies in the 
region are SMEs. The regional economy today is characterised by the importance of the 
services sector in contrast to the traditional weight that agriculture has had in the region. The 
region is currently qualified for Convergence Region under the EU funding. However, 
economic indicators and the standard of living are growing year by year above the Spanish 
average, although this convergence phase has not reduced the differences existing with 
other regions.  
 
As the region lost the train of the industrial revolution, the main agents involved in Regional 
Development decided to invest great efforts to develop a Global Strategy of Socioeconomic 
Development based on the ICTs and Innovation. One of the latest decisions was to carry out 
the first Foresight Exercise in order to help regional players to map out a desirable future and 
to pinpoint investment priorities for the region. 
 
Methodology 
Extremadura Foresight Exercise on RTDi has projected the position of key sectors and 
technologies related to future international tendencies, in terms of technology, economy and 
industry in a future term horizon. Within the exercise, more than 90 regional key players from 
the public administration, science technology and private sector were brought together in 
order to design better policies and improve the RTDI investment decision-making process of 
the region based on long-term challenges and opportunities. 
 
The project has been a panel-based exercise that has covered four sectors, selected by 
regional experts, in which Extremadura should build expertise: Food-farming Industry, ICT, 
Energy and Materials. Moreover, Biotechnology has been analysed as part of both Food-
farming Industry and Energy sector and Environment has been studied as a cross-cutting 
issue along all other sectors. 
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Designed into two expert panel meetings for each sector, the first meetings aimed at 
identifying both the current situation of the region related to the given sector, and the future 
visions considering strategic challenges. In the second meetings, the critical factors to reach 
the visions previously identified, together with the necessary actions and actors that should 
be involved for each factor were defined.  
  
Results and policy impact/implications 
The exercise has provided a series of roadmaps on the key sectors selected, where different 
plans of actions have been described in order to realise the most favourable scenarios to 
reach the best future for the region. Moreover, these roadmaps have helped to plan the 
strategic responses to address the challenges and to realise the most favourable scenarios 
for the region.  
 
The exercise has implied a change in the vision of the Extremadura potential due to the high 
capacities identified during the panel meetings.  
 
At present, the region is taking the first steps of the roadmaps by implementing some of the 
actions planned. In this sense, the Regional Government is working on a new plan named 
INNOVEEX that will allow the implementation of an innovation system to increase 
Extremadura companies´ competitiveness.  
 
Conclusions 
Apart from creating awareness of foresight process in the region and enhancing learning and 
knowledge of the foresight process’ methodology, the exercise has being used as a policy 
tool due to both its value of providing difficult-to-acquire strategic information for decision-
making and to create consensus about promising ways to exploit the opportunities. The 
results of the exercise have contributed to the coordination of the Regional System of RTDi. 
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Introduction 
In 2006/2007 the City of Vienna implemented a foresight and strategy formation process to 
revisit its urban research and innovation policy. Among other impacts, the process 
immediately led to the specification of “kick-off projects” which are now about to be 
implemented. Others will be implemented in the years to come. However, in this paper a 
more thorough and systematic look shall be taken at the actual and potential impacts of this 
foresight process.  
For this purpose, we build on an impact assessment framework that concentrates on three 
key functions of foresight in relation to policy-making: informing, counselling, and facilitating 
policy-making at short-, medium- and long-term. Obviously, only the short-term impact 
assessment can rely on empirical observations, but there are a number of indications can be 
derived from the process of likely impacts and shortcomings in terms of medium- and long-
term impacts. 
We argue that the apparent short-term success of the process in terms of policy impacts 
comes at the cost of rather limited medium- to long-term impacts.  
 
Results and policy impact 
The innovation policy foresight and strategy process “Wien denkt Zukunft” had a number of 
clearly identifiable impacts on current policy agendas and initiatives, spelt out in terms of five 
key areas of action, six kick-off projects, but also in a shared perception of future challenges 
and policy objectives. One of the reasons for that success must be seen in the close linkages 
between those implementing the process and the responsible political decision-makers. A 
second reason must be seen in the early involvement of key actors in research- and 
innovation-related organisations of the City of Vienna. Several concrete actions were agreed 
upon and some of them are about to be implemented. For the first time, a communication 
process was implemented that brought research and innovation policy to the forefront of 
policy attention and that brought together representatives from most relevant policy areas. As 
part of the process a jointly developed view on main future objectives, challenges and key 
areas of action was agreed upon, combining elements of a joint vision. 
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However, this apparent success in terms of immediate policy impact came at a price. First of 
all, the degree of novelty and creativity built into the process was limited. It is reflected, for 
instance, in the range of panel members who were recruited mainly from the prevailing key 
organisations in research and innovation, but also in the fact that some of the initiatives that 
were put forward in the process had already been “ready” on the shelf.  
Secondly, the comparatively short, and thus policy-relevant, time horizon implied that several 
important longer-term issues, and in particular those likely to be of a controversial nature, 
were not prominently addressed.  
Thirdly, the structural and institutional rigidities of urban research and innovation policy that 
would need to be overcome for establishing novel types and areas of policy action requiring 
a better networked approach, both within local government and beyond (e.g. innovation-
oriented procurement), were addressed in the process, but not given much prominence in 
the final strategy. However, avoiding these sensitive issues was necessary to reach 
consensus on other proposals. 
Finally, the largely inward-looking nature of the process, focusing very much on the scope for 
action by the local government, has not (yet) been paralleled by similar initiatives from the 
private sector. It is one of the intentions of the coming years to reinforce this dialogue, 
though.  
Overall, the need to achieve consensus on immediate policy actions among the key local 
policy actors implied that several of the more controversial issues, often building on a longer-
term perspective, had to be avoided in the strategy. Making conflicting positions explicit, but 
leaving them open was not regarded an option. Neither was the option considered to have a 
longer background report, containing also some controversial issues, in parallel with a 
shorter “official” strategy document that outlines the common ground of urban research and 
innovation policy.  
 
Conclusions 
The case of Vienna shows that a foresight process can indeed deliver what many of the 
policy clients often want, namely clear and palpable outcomes in terms of recommendations 
and new initiatives. However, with the emphasis being put on specifying consensual policy 
actions, such a process can easily the opportunity of thinking “out-of-the-box” and tackling 
uncertain longer-term issues. In order to achieve both outcomes, it would be necessary to 
clearly specify two types of activities under the roof of a foresight process, one being geared 
towards the longer-term issues and one being oriented towards delivering concrete policy 
proposals. 
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Introduction 
The Ministry of Economic Affairs in the Netherlands have revised their innovation policy in 
2005. An important part of this revision was the introduction of innovation programmes. This 
approach has been discussed by Van Rijswijk et al. (2008) and was presented during the last 
FTA seminar in Seville in 2006. 
 
Innovation programmes: rationale and current status 
Since 2005, the Dutch innovation policy consists of three elements: framework conditions, a 
basic package and a programme-based package. In this paper we focus on the programme-
based package. Currently, eight innovation programmes are running, and three are being 
developed. We have gained a lot of experience with the process of developing and executing 
innovation programmes. Based on this, the evaluation criteria for innovation programmes 
have been revised in 2007. The criteria are now: international excellence, contribution to the 
economy and society, cohesion and (international) cooperation, existence of bottlenecks with 
a legitimate role for the government, effectiveness and efficiency of the instruments, and 
confidence in the approach. 
In this paper, we also present a rationale for the programme-based package for innovation. 
Innovation programmes are aimed at those firms who are operating at the technology 
frontier, and thus face more challenges in the areas of R&D, experimentation, competition, 
human capital and cooperation. We also discuss the differences between the innovation 
programmes with traditional industrial policy. Here we use the concept of “embedded 
autonomy”, and we claim that the Dutch government finds a good balance between 
maintaining on the one hand a constructive dialogue with the industry and knowledge 
institutes, identifying together the best actions to be taken, and maintaining on the other hand 
a good amount of autonomy, in order to prevent being captured by vested interests.  
 
Case study: Logistics & Supply Chains 
One of the innovation programmes which are being developed now is Logistics & Supply 
Chains, for which a vision and strategic agenda has been presented recently. We describe 
the user-driven process that led to the formulation of a joint vision and ambition. These vision 
and ambition form the basis for any innovation programme. This process contains many 
elements of Foresight. However, the process leading to a vision and strategic agenda is 
generally not designed or planned. We will argue in this paper that the government has an 
important indirect influence on the process, both through the particular choice of criteria 
which are used to evaluate proposals, and through the specific design of the interactive 
process. By using this influence, improvements in the process could be realised. 
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Areas for improvement: Foresight 
A challenge for the Dutch government is to find ways to improve the Foresight process, for 
example increasing the use of advance Foresight tools. Based on the Foresight literature, we 
suggest two ways for improving the process leading to a vision and strategic agenda. 
Improvements can be made with respect to two things: first, the collective vision can be 
developed and shared by more stakeholders (i.e. the participation is improved) and second, 
that the vision and strategic agenda are aimed at a longer time horizon. 
 
Conclusion 
We have shown in this paper that the programme-based package for innovation and the 
associated “Innovation-in-Dialogue” process inflicts Foresight process with the industry and 
knowledge institutes. The quality of these processes can be improved. First, the participation 
of a large group of potential stakeholders could be improved, and second, the alignment of 
the innovation programmes with the national research and education system can be 
improved. The road to follow is on the one hand using more sophisticated Foresight methods 
and on the other hand to organise a national Foresight exercise on the innovation 
programme areas, with the aim to align the industrial agenda with the long-term research and 
education agenda. 
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Introduction 
New EU member states are still lagging behind old members in nearly all innovation areas 
(EIS 2007), therefore technological development is becoming the decisive factor in their 
catching up process, for the enhancement of competitiveness, and also for their sustainable 
development. Several future oriented studies and analyses were made in the last years in 
new EU member states (EFMN briefs 28,38,61,70,71) with the goals to improve strategic 
thinking at governmental, regional and corporate level, to alleviate long term R&D planning, 
to contribute to the quality of decision making process and to enhance the collaboration 
between academia, private business sector and governmental institutions. In the poster we 
present the results of the technology foresight study in Slovenia conducted in 2007/2008. 
This was the second phase of technology foresight study commissioned by Slovenian 
Ministry for Higher Education, Science and Technology and National Agency for Research.  
 
Methodology 
The approach to Slovenian technology foresight was based on domestic documents 
(National mid term R&D Programme 2006-2010, Development strategy of Slovenia) and 
European studies and initiatives (Key technologies 2005, European Technology 
Platforms,2005). The methodology applied in this research was the combination of Delphi 
survey and expert panels. 
 
The research was similarly to the exercise in 2005 focused on 6 thematic technological 
fields: information and communication technologies; advanced materials; biotechnology, 
pharmaceuticals and nutrition; sustainable chemistry, environment; sustainable construction. 
Forty to fifty technological theses were identified in each thematic field. 
 
The Delphi survey addressed over 1800 stakeholders in the private business sector, public 
academic sector (universities and research institutes) and governmental institutions. The 
response rate (22,1%) on sent questionnaires was found satisfactory and the collected 
statistical material formed substantial basis for expert panels. Statistical analysis and panel 
discussions concentrated on evaluation and selection of technological theses that have high 
innovation potential, relevance for the competitiveness of Slovenian industry, chances for 
global market exploitation in the next 10-15 years and chances to reach internationally 
recognized R&D performance and economic applications in new products and new services. 
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Results and policy impact/implications 
The evaluation process performed by 71 panelists put forward in each thematic field the most 
promising technological theses. For example in ICT embedded systems, service ICT 
platforms, wireless monitoring systems in traffic and process controlling technologies were 
selected. In the field of advanced materials the highest scores were achieved by 
environmentally friendly, intelligent, nano and multifunctional materials.  
 
The selected theses in biotechnology range from biogeneric drugs, delivery systems to tissue 
engineering and new production processes in pharmaceutical and food processing industry. 
Experts for sustainable chemistry prioritised new synthesis technologies, “green” and “fine” 
chemistry, polymers for controlled processes. Construction sector will be in the future 
oriented towards low energy, passive, bio and intelligent buildings.  
 
The foresight in cross-cutting environment technologies is oriented towards renewable and 
alternative energy resources and appropriate waste treatment.  
 
The results of the study will be primarily used for the policy makers at national level (Ministry 
for HEST, Ministry for economy and Technological agency) and for Slovenian stakeholders in 
EU promoted technological platforms. 
 
Due to high fragmentation of R&D and low level of technological specialisation, governmental 
bodies should in the next years pursue coherent policies aiming at connection and interactive 
coordination of policy instruments in R&D, innovation, financial and higher education domain. 
 
Conclusions 
The research was conceived in the way that enabled the use of the experience from the first 
phase of the research in 2005, the promotion of networking, collective learning and 
continuation of dialogue between main stakeholders in technological development in 
Slovenia: private business enterprises, public universities, research institutes and 
governmental agencies. The main emerging technologies were identified in order to foster 
the process of R&D prioritisation and technological specialisation. 
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Introduction 
Foresight analysis has become part of the standard machinery for public policy-makers who 
wish to gain a long-term perspective on pressing problems. It is, however, far from clear 
whether it is really effective in delivering a clearer path through the complexities and 
uncertainties of our times. One key question is how to better bridge scenario and strategy 
analysis. Anecdotal evidence suggests that they are done in a separate rather than 
integrated way. The role of futures thinking in strategic decision-making requires further 
clarification. This paper contributes to this debate by providing an overview of use and 
impacts of scenarios in environmental policy.  
 
Methodology 
A review of academic (and popular) literature has been combined with gathering a medium 
number of stakeholders in a workshop to discuss current forms of using scenarios, its 
success factors and obstacles. This included participants from governments, international 
organisations, business, non-governmental organisations and academic research. 
Furthermore, experts and stakeholders have been contacted to clarify and get a better 
understanding of single topics.  
To identify the literature included in this review, a number of experts were asked for 
suggestions of literature for a set of pre-defined categories first. We then used citation 
indexes and the reference lists from these initial items to find relevant earlier and subsequent 
literature. A questionnaire was distributed among workshop participants regarding their 
experiences in using scenarios to inform policy-making.  
 
Results and policy impact/implications 
Most efforts are focused on evaluating the consistency and methodological rigour of 
scenarios. How they are used, to what extent they effectively inform political decision-making 
and what the corresponding success factors are is seldom documented. The evaluative 
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scenario literature remains nascent (Lempert et al. 2008). Taking a policy-cycle perspective, 
one can distinguish different functions of decision-support that scenarios need to conform to. 
The early phases of problem identification and agenda-setting require more indirect forms, 
such as challenging habitual thinking or clarifying points of agreements/disagreement. Direct 
forms, such as evaluating impacts and robustness of policy options, are required in the later 
phases of policy development and implementation. Cross-cutting is the need to establish 
suitable institutional arrangements to promote more permanent conversations about future 
challenges and strategy adaptation.  
Scenarios are, however, often commissioned in an ad-hoc manner to make sense of 
complexities and uncertainties around future challenges. There are many examples where 
scenario analysis has contributed to awareness-raising and agenda-setting. But workshop 
participants considered scenarios relatively least successful in having an impact on decision-
making processes (EEA 2009). While some countries like UK, Finland, France or Sweden 
have started to move into the direction of more sustained engagement, the practice in most 
countries still seems to be best characterised as a rather ad-hoc use of relatively isolated 
futures thinking.  
Needed, but missing is a comprehensive discussion and evaluation of different approaches 
towards better embedding long-term scenario analysis in strategic decision-making. 
Institutional factors, the level of user-involvement, and the skills and experience of those 
using the scenario outputs seem to be off critical importance for promoting a more effective 
uptake. The rigour/robustness of the methodology and the resources available were ranked 
to be of lower relevance. Strategic analysis can be conducted by actors within the public 
administration (ministries, agencies), or by external parties. Moreover, overall responsibility 
can be allocated centrally, for example with a prime ministers office, or decentrally in single 
departments. Secondly, the analysis can be conducted on an ad-hoc, or on a permanent 
(ongoing) basis. Thirdly, governments can use a sector-based or a cross-sector approach.  
 
Conclusions 
There is only scant empirical evidence on the impacts and effectiveness of scenarios. While 
awareness-raising and agenda-setting seem to function relatively well, scenarios seem to be 
less influentially used for the appraisal and design of alternative policy options. There are, 
however, promising signs that this picture is beginning to change. Important contributions to 
the literature would expand the study of the cognitive impacts of scenarios and how they can 
be improved; conduct empirical studies of the impacts on organizational performance and the 
key drivers that determine positive impacts; and develop a deeper understanding of how the 
context and process of scenario creation affects their impacts in the context of public 
decision-making. 
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A consistently predominant focus of FTA is national research and innovation (R&I) policies 
and strategy with the broad aim of selecting priorities. This is complemented by the use of 
FTA to inform innovation policy and strategy or reform/revitalise innovation systems. In 
recent years there has been growth in FTA for regional innovation and economic 
development (FOREN Guide) with a stronger emphasis on indigenous strengths and tapping 
local tacit knowledge. There is also evidence of growing efforts to bring research and 
innovation policy and strategy together and use of FTA for more joined-up policies and 
defining the appropriate policy mix.  
FTA for R&I policies and strategy has been adapted to a range of country and regional 
contexts. These include advanced economies, those in a state of catch-up or transition, and 
developing countries. An open question is the degree of transferability of approaches across 
these contexts. Cross-border mutual learning and exchange is being supported by inter-
governmental and supranational organisations such as UNIDO and the European 
Commission which provide funding for joint projects and training.  
Recent trends in R&I policies have opened new opportunities for the application of FTA. The 
emergence of coordinating instruments such as technology platforms is normally crystallised 
around a technology roadmap; the planning and emergence of knowledge-based clusters is 
often informed by a vision; new demand-side innovation policies such as the use of 
innovative public procurement and regulation to pull through innovations requires a shared 
vision on the part of purchasers and suppliers. The role of FTA in such contexts needs both 
to be enhanced and better understood. 
In the corporate world, the rise of open innovation has emphasised the need for firms to work 
with their collaborators and others to monitor, analyse and shape the future of their 
innovation environment. The previous FTA conference noted the emergence of open 
foresight as a trend. Developments here also need to be tracked and better understood.  
The focus in this stream of the conference is on the range of FTA activities targeted at 
developing useful insights in and impacts on STI policies and strategy at supra-national, 
national and regional levels, as well as at a company level. Axes which may be used to make 
sense of what is happening in these domains include: 
i) The rationales which can extend to priority-setting, re-aligning networks and improving the 
framework conditions. 
ii) The policy approaches (demand-lead or supply-side, bottom-up or top-down, participatory 
or expert-lead). 
iii) The effective/popular methods (scenarios, horizon-scanning, etc.) and the impacts 
generated (and how to measure them). 
In summary, papers and posters in this stream should focus upon critical analysis of the 
implementation and use of FTA tools and approaches in STI policies and strategy based on 
actual examples. Contributions are welcome on topics such as: 
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• Using FTA to shape / reconfigure innovation systems  
• Priority setting for STI policies  
• FTA informing the development of clusters and lead markets  
• FTA applied to human resources for research and universities (including government 
research institutes, higher education)  
• FTA in open innovation and how this informs corporate strategy 
 
The anchor paper on this theme is prepared by:   
Harper, J.C.: MCST, Malta 
Georghiou, L.: University of Manchester, UK
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Introduction 
The paper examines the conduct and impacts of a recently completed foresight exercise 
carried out by the Fonds national de la recherche (FNR) in Luxembourg. Known as FNR 
Foresight, the exercise was designed to establish ‘priority research domains’ around which 
the FNR could formulate its new multi-annual funding programmes. As such, it involved in 
one way or another most public sector researchers in Luxembourg, as well as private sector 
actors and other public policy bodies. Several methods were used, including interviews, 
surveys, and workshops, to elicit the views of experts and stakeholders and to formulate 
research priorities useful for informing new FNR programmes. The paper explores some of 
the assumptions underpinning the approach taken, and highlights many of the challenges 
faced when trying to set S&T priorities. 
 
Methodology 
The paper uses a case study approach and is based largely upon the experiences and 
insights gained by the authors in the conduct of the exercise (two of the authors were 
managers of the exercise, while the third author acted as an expert advisor). It also draws 
upon the results of an evaluation carried out by one of the authors, which relied (in part) on 
about a dozen interviews of key actors and stakeholders in the foresight process. 
 
Results and policy impact/implications 
The exercise seemed simple enough at first sight, but several complications soon appeared. 
First, it was apparent that much data was missing on the Luxembourg research landscape, 
making it difficult to assess where the system’s comparative strengths and weaknesses lay. 
Secondly, the scope of the exercise was unexpectedly expanded by the Ministry of Culture, 
Higher Education and Research (MCHER) after the exercise had got underway to include the 
identification of ‘national’ research priorities. At the same time, the exercise was ‘artificially’ 
restricted to identifying only ‘thematic’ priorities, while discussion of ‘structural’ priorities was 
deemed ‘off-limits’.  
In addition, any priority-setting exercise has an array of generic issues that must be dealt 
with, including the scope of prioritisation, the ‘granularity’ of the priorities to be identified, the 
criteria for prioritisation, the institutional positioning of any prioritisation exercise, and the 
identify of those involved in such processes. There was often lack of consensus between the 
FNR and the MCHER on several aspects of these issues, which led to misunderstanding and 
delays. Nevertheless, despite these problems, the exercise did finally produce a list of 
priorities that are now being used by the FNR to frame its new funding programmes. 
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Conclusions 
Many of the challenges faced in Luxembourg are similar to those faced by foresight 
practitioners in larger countries, although some of these were exacerbated by the country’s 
small size. However, many of the problems could have been reduced (or even avoided) if 
there had been greater agreement between the FNR and MCHER on the exercise’s scope 
and remit at the outset. 
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2. THE FUTURE OF AGRICULTURAL RESEARCH AND 
INSTITUTIONAL INNOVATION IN LATIN AMERICA AND THE 
CARIBBEAN 
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Lima, S. M. V.6 
Silva, J. de S.7 
 
Keywords: R&D institutional innovation, agricultural R&D future, R&D Latin American future 
 
Introduction 
Since the 1960’s, the combined effect of three revolutions – technological, economic and 
cultural – are forging new realities. For many researchers (Castells 1998; Busch 2000) the 
following are examples of context factors that affect institutional sustainability of agribusiness 
related organizations: 
• Social concern with the equable and sustainable usage of the environmental factors; 
• New actors in the agricultural technological innovation processes; 
• Technological infrastructure changes for the innovation in agriculture; 
• Rising levels of quality and consumption; 
The “QUO VADIS Project” is a contribution to these coordinators, managers and strategists, 
because as it looks to the future of agricultural research in Latin America, it suggests relevant 
strategies for the institutional innovation of systems and organizations in agriculture of the 
countries in that region. Everything begins with a general question: Quo vadis, institutional 
innovation? 
Along its implementation, during two years, technical teams and leaders of the participating 
countries of the Project cooperated intensively, in a complex and productive process of 
reflection and synthesis about the past, present and future of agricultural research, which 
yielded an important guide for the formulation of institutional sustainability in the region 
(Castro et al, 2005). This paper presents some of the results obtained by the Project. 
 
Methodology 
The following steps were developed to analyze the system, identify relevant variables and 
the critical factors that influence the performance of the agricultural research of the 
participating countries (Castro et al, 2001): 
• Proposition of the project by the regional team coordinator; Definition of the 
coordinating teams.; Bibliographic revision; Interview with key actors; Systems 
analysis and  modeling of the agricultural research organizations and the relationship 
among them; Conceptual framework development –Versions 0, 1 and 2; Identification 
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of critical performance variables, with their respective positive and negative 
influences; Development of the conceptual framework’s final version; Selection of 
experts, construction and validation of the DELPHI questionnaire; First and second 
round of DELPHI questionnaire application and its statistics analysis; Conception of 
the first version of the study report and; Workshop for the development of derived 
strategies of the identified scenarios; 
 
Results and policy impact/implications 
The main results and future vision of regional experts and lessons learned from the analysis 
of the mentioned themes in this paper are presented in this section, according to the themes 
evaluated in the DELPHI survey. 
There was not much variation in relation to the behavior of variables in the six countries. This 
indicates certain similarities between future opportunities and threats for research 
organizations in the region. It also indicates the possibility of limited extrapolation of 
strategies and of institutional innovation mechanisms. 
In the region, there is the perception of actual and future importance of the State 
(government) for the maintenance of research. There is a strong perception of the power of 
scientific advancement as an driver for change in research organizations in all the 
participating countries, with emphasis in the advances of biology and information science. 
For the experts, the future competitiveness of the agribusiness and the differentiation of the 
products will continue to link the agricultural investigation to the productive chains, as well as 
to the efficiency and quality of agricultural products and to agricultural and agro-industrial 
productive processes. 
The public research agenda is presently more oriented towards these themes and less 
dedicated to emerging ones, such as social inclusion and the environment; in the future this 
agenda should expand to include environmental sustainability in the agricultural or forestry 
productive systems and social development themes. 
 
Conclusions 
In national studies of the QUO VADIS Project, it was recommended the need to build 
capacity related with processes of high importance for the future and of low actual 
competence. This exercise gave a foundation for the acquisition of laboratories, 
infrastructure, hiring programs and human resource capacity building in the NIARs (National 
Institutes of Agricultural Research). 
From the comprehension of change, the consistent information database that was generated 
by the QUO VADIS Project contributed to the orientation of institutional innovation in the 
agricultural research organizations in the region, and to the periodic process of strategic 
planning in the agricultural research institutes. 
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3. SCIENCE AND TECHNOLOGY FORESIGHT IN RUSSIA: 
RESULTS OF A NATIONAL DELPHI  
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Introduction 
In 2006, the Ministry of Education and Science of the Russian Federation initiated a long-
term Foresight study to create a solid background for building a more efficient S&T and 
innovation policy. The goals of the study were to identify key areas of research that can bring 
the most substantial benefits in the longer term future, to assess potential demand for 
innovation in major sectors of economy, and to understand which policy instruments could be 
most relevant to promote innovation activities. 
 
Methodology 
An S&T Delphi study was proposed as a key element of the national Foresight exercise. The 
study was implemented as an integral part of a national Foresight project8 aimed at better 
positioning of Russia in the global S&T and innovation and increasing efficiency of the 
National Innovation System (NIS) on the basis of timely assessment of future technology 
trends, challenges, and global market prospective. 
The time horizon for the whole study was 2025. The whole project covered three major 
elements: Macroeconomic Foresight; S&T Delphi; and Foresight for major sectors of 
economy.  
The methodological approaches used for the Delphi exercise were based on the best 
available international practices (NISTEP (2005a, 2006b), BMBF (1998), Loveridge et al 
(1995)) etc. 
The Delphi study covered the following major stages: 
• preliminary work (the study design; identification of the list of national development 
goals; assessment of global S&T trends; identification of research fronts on the basis 
of literature review, bibliometric and patent analysis; interviews with leading scholars; 
etc); 
• designing a hierarchical classification of S&T areas and detailed technology fields;  
• organisation of work in expert panels; 
• development of instruments for Delphi surveys;  
• development of Delphi topics; 
• implementation of Delphi surveys; 
• expert analysis of Delphi results; 
• wide discussion of Delphi outputs and relevant scenarios and policy options. 
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Results and policy impact/implications 
The final results of the Delphi study will appear by the end of 2008; nevertheless, some 
outcomes have become clear even from the first round of the survey. 
Most topics are estimated by experts as important for Russia (from 51% for Energy to 80% 
for Rational Use of Nature). At the same time, the share of topics that were assessed as 
important by a vast majority of experts (more than 80% of all experts) varies significantly 
across the S&T areas – from 0% for Energy to 57% for Rational Use of Nature).  
The level of Russian R&D has been estimated by experts as rather low compared to the 
world leaders. The average estimates for all topics give the leadership to the US (51%), EU 
(34%) and Japan (31%), whereas Russia is mentioned as a leader only for 12% (expert 
could mention more than one country). The worst positions of Russia in this respect were 
mentioned for ICT (8%) and the best – for Manufacturing technologies (21%). 
Policy measures mentioned by the experts also strongly vary from one S&T area to another.  
For the S&T development the most important instruments for all areas are related to the 
increasing of budget R&D funding and the improving of research infrastructure. Many experts 
indicate a need for better training of R&D personnel (the key policy issue for Manufacturing) 
and for involvement of businesses (Nanotechnology, ICT and Energy areas). 
Some 40% of all experts say that the most important policy issue for commercialisation of 
R&D is related to the building of modern innovation infrastructure, whereas 30% mention 
personnel training and promotion of business involvement. Rather small share of experts 
were concerned with tax and legal regulation.  
 
Conclusions 
The national Delphi study has highlighted major fields where Russia would be able to better 
utilise its significant S&T capacities with respect to achieving national development goals. At 
the same time the results obtained require more detailed analysis and thorough discussions 
within the expert panels. After the project finalisation its outcomes should be a subject for an 
open discussion within Russian and international R&D and business communities with 
particular attention paid to the policies to be developed for promotion of S&T and innovation 
development.  
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4. METHODOLOGY OF FORESIGHT PROJECTS IN STRATEGIC 
AREAS ON THE BASIS OF THE NATIONAL FORESIGHT 
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Introduction 
The essential importance of advanced technologies for economic growth and their decisive 
influence on the majority of aspects of social development determines the need to identify 
future technologies. Selecting strategic research areas creates a basis for working out 
systematic, long-term visions of the future. Foresight projects can be an effective tool for the 
creation of such a vision. The results of foresight projects are particularly useful for setting 
directions of future technological and socio-economic development. 
 
Methodology 
In the article the methodology of work in NFP “Polska 2020” is presented based on the 
example of the largest of panels “Sustainable Development of Poland” co-ordinated on a 
national scale by the paper’s authors (other two panels are: “Information and 
Telecommunications Technologies,” and “Security”). The methodology was proposed with 
taking into consideration the general guidelines for the whole Programme, prepared by the 
Co-ordinating Consortium and the detailed original procedures and algorithms developed by 
a methodological team of the panel of the mentioned research area. The general guidelines 
concern the methodology and time-schedule of work, comprising methods, proposals of their 
use in the course of the Programme execution and expected milestones (Delphi theses, 
scenarios), that should be achieved within the assumed time limit. The undertaken analysis 
of other foresight projects was aimed at the creation of a comparative (content-related, 
methodological and organisational) base for the National Foresight Programme “Polska 
2020” with taking into account the following assumptions: the subject area of the analysis 
covers foresight exercises carried out at a national level; projects concern strategic areas 
(comprising one or many disciplines); a particular attention is paid to foresight exercises with 
the time horizon to year 2020. The analysis was carried out with respect to the following 
aspects: objectives of foresight projects, applied methods and implementation of projects’ 
results in practice. 
The following methodological assumptions were taken in NFP “Polska 2020”: work executed 
by formally appointed internal expert panels with support of external experts; development of 
Delphi theses and scenarios within the same time limit in the whole Programme; two rounds 
of Delphi; development of three scenarios (coherent for the whole Programme); flexible way 
of conducting SWOT and organising work of expert panels. The algorithm of work in the 
panel “Sustainable Development of Poland” includes the following phases: 
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• Preparation of a list of topics and the selection of macrotopics; 
• Generation of priorities, the preparation of assessment criteria and selection of 
macropriorities; 
• Preparation of Delphi theses; and, 
• Development of scenarios. 
The methodology has been applied and verified to the stage of analysing Delphi results. 
 
Results and policy impact/implications 
As a result of execution of NFP “Polska 2020” there will be proposed the development vision 
of Poland until year 2020 and the priority directions of scientific-development work, which will 
in the long perspective influence the pace of the socio-economic development. Programme 
results are to be implemented in practice in a form of priority directions of national research 
programmes. 
 
Conclusions 
Two elements are of essential importance for ensuring effective foresight projects – the 
methodology of the project and the selection of experts. The mentioned elements to a large 
extent depend on the detailed subject matter and scope of a project, planned duration, 
available financial and human resources and the experience of a team of experts in using 
foresight methods. An additional aspect that needs consideration is the cyclical nature of the 
execution of foresight projects, which makes it possible to influence strategic decisions at the 
national level concerning research and technological directions and instruments to support 
their realisation. 
 
References 
Blind K., Regulatory Foresight: Methodologies And Selected Applications, Bundesministerium für Forschung und 
Technologie, Second International Seminar on Future-Oriented Technology Analysis: Impact of FTA Approaches 
on Policy and Decision-Making, Sevilla, 2006,  http://forera.jrc.es/documents/papers/Seviella_Pap_Blind.pdf 
Conway M., Scenario Planning: An Innovative Approach to Strategy Development, 2004 Australasian Association 
for Institutional Research Forum, 2004, http://www.aair.org.au/jir/2004Papers/CONWAY.pdf 
Keenan M., Butter M., Sainz de la Fuenta G., Popper R.,  Mapping foresight in Europe and other regions of the 
world, European Foresight Monitoring Network 2006. 
Keenan M., Marvin S., Winters C., Mobilising the regional foresight potential for enlarged European Union, United  
Narodowy Program Foresight “Polska 2020”, information booklet of the Programme, Ministry of Science and 
Higher Education, Warsaw, 2006. 
Poteralska B., Sacio-Szymańska A. Adaptacja algorytmu prowadzenia procesu foresightu technologicznego w 
jednostkach badawczo-rozwojowych, “Nauka i Szkolnictwo Wyższe”  Nr 2/2008. Centrum Badań Polityki 
Naukowej i Szkolnictwa Wyższego, Warsaw 2008. 
Stout D., The use of Scenarios in Foresight, http://www.foresight.gov.uk; Foresight Futures 2020. Revised 
scenarios and guidance. Department of Trade and Industry. Great Britain, 2002. 
 
 
 
 
 
 
 
 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 3: FTA IN RESEARCH AND INNOVATION 
 
93
5. EVALUATION OF INDONESIAN TECHNOLOGY ROADMAPPING 
INITIATIVES : LESSONS LEARNED TOWARDS LOCAL 
INNOVATION SYSTEM DEVELOPMENT 
 
Pantjadarma, D.  
Indonesian National Research Council  (www.drn.go.id) 
Gedung BPPT II/2nd Floor, Jl.M.H.Thamrin 8 Jakarta 10340 Indonesia 
 derrypan@scientist.com 
 
Keywords:  Research Agenda, Energy, Roadmapping, Local Innovation System, Communication, Participation 
 
Introduction 
Indonesian ministry for research and technology has issued policy document of White Paper 
on research and development programmes 2005-2025 encompassing six national focus 
namely; 1) food security, 2) new and renewable  energy, 3) management and technology of 
transportation, 4) security and defence, 5) information and communication technology, 6) 
health and medicine. This was followed by a National Research Agenda 2006-2009 
published by National Research Council elaborating critical technologies that merit extensive 
research. 
The White Paper comprises a number of technology roadmaps based on the objectives 
envisioned by relevant stakeholders represented by prominent individuals from academics, 
research institutions and business community. The National Research Agenda was 
developed by leading members of National Research Councils. Some of them were 
previously involved in the making of the White Paper. 
The evaluation is being undertaken to selected roadmaps on new and renewable energy 
which are closely related to  Goal. 7 of Millenium Development Goals 2015 of ensure 
environmental sustainability. It seeks identify to what extent the roadmaps have been 
internalized by the key stakeholders, what have been the impediments in translating the 
roadmaps into R&D activities and, are there better coordination amongst researchers as a 
result of the defined roadmaps. 
Two evaluation aspects that were taken into account are; 1) engagement of key stakeholders 
during the construction of roadmap as well as its validation before a wider audience; 2) 
degree of sharing and availability of data/information/knowledge within those who are 
involved in roadmap construction and implementation 
Lessons learned from the perspective of systematic ways in anticipating future changes have 
been used in promoting local innovation system at provincial levels. 
 
Methodology 
Identification of gaps between critical technologies and existing research capacity was 
carried out by mapping research activities during the years of 2006 and 2007 and have it 
compared firstly, to National Research Agenda and secondly, to the new and renewable 
energy roadmaps. The survey was undertaken in combination of questionnaires and selected 
in-depth interviews. 
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Relevant data and information were gathered from existing documents, reports and in-depth 
interview with several key stakeholders.This include previous results from Rapid Assessment 
of Local Innovation System (RALIS) carried out in year 2001 which serve as baseline data.  
Exercises to promote local innovation system were carried out within the period of July-
August 2008. Two provincial capital cities differing in their relative advancements, one 
located in  Java; Bandung, and the other outside Java; Mataram (Lombok) were selected. 
Structured participatory workshops employing metaplan techniques were staged. The 
objectives were introducing the idea of foresight (emphasizing on the importance of vision) to 
local stakeholders, identifying current local research capabilities and collectively finding 
appropriate ways on coordinating research activities. 
 
Results and policy impact/implications 
• Mapping of the surveyed research activities revealed that the proportion of research 
in 2006 and 2007 that aligned with national research agenda were 37.41% and  
34.2%, respectively.  
• Development of energy roadmaps employed  expert-lead approach comprising 42 
people predominantly government officials from research institutions (79%).Most of 
research in new and renewable energy are undertaken by government research 
institutes which were involved in roadmap construction. 
• Main lesson learned is the importance of participation of the entire stakeholders in 
future-oriented development planning. Effective communication system is a key for 
better research coordination. Once roadmaps have been agreed it marks the 
beginning of a research journey. 
• Promotion of local innovation system in two different places showed that stakeholders 
in the city with  vibrant economy is more capable to articulate their vision than those 
in less developed region. 
• It is implied that roadmap construction should involve entire stakeholders 
accompanied by strong commitments at every level to implement it into concrete 
research activities and continuous review to ensure the objectives’ accomplishment. 
• Capacity to think ahead appears to be owned by rare breed of people, perhaps this 
subject should be taught formally in Universities or integrated into  regular in-house 
training. 
 
Conclusions 
• Construction of policy documents is inseparable from its derivative implementing 
programmes and activities. 
• Creating a critical mass of people capable to think ahead with clear vision is 
recommended. 
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Introduction 
The mission of Fraunhofer as Europe’s largest contract research organisation is conducting 
innovation-oriented research for the benefit of private and public enterprises as well as the 
society in general. Thus Fraunhofer is ideally constantly involved at various levels in 
“systematically looking into longer term future of science, technology, economy and society 
with the aim of identifying the areas of strategic research and the emerging generic 
technologies likely to yield the greatest economic and social benefit” (Martin, 1995), as 
foresight is defined. 
The strategic planning of Fraunhofer’s R&D portfolio is executed on three levels. The 
individual Institutes (a total of 56 within Fraunhofer) plan their business segments and core 
competencies very self-determined based on faced direct market demands and their position 
in the scientific community. However they follow formalized methods and tools of strategic 
planning. Institutes of similar technological scope form groups where the individual strategies 
of the Institutes are aligned. At the corporate level a process is implemented to identify and 
strategically develop innovative converging technologies reaching across the Institute groups 
with high potential and relevance in the future. This corporate process is iteratively performed 
every three years and has just been conducted again in 2007/2008 generating 12 Fraunhofer 
Future Topics. These topics do not cover the whole Fraunhofer R&D portfolio but set specific 
strategic priorities. 
The design of the Fraunhofer Future process reflects “the complexity of demands of FTA 
relating to the differences in scope (geographical scope and time horizon); the relationship to 
decision making, the extend of participation, the purpose of analysis (awareness raising, 
envisioning, consensus building, corporate technology planning, etc.); the reliability of source 
information and so on”, as stated by Scapolo (2005). 
As a corporate process in the multi-stakeholder framework of Fraunhofer it needs to fulfil 
goals and certain criteria regarding the technological scope of the topics as well as the 
methodological approach of the process.  
Technologically the Fraunhofer Institutes need to have established fundamental 
competencies in the topics which are yet still distributed to individual Institutes. Through the 
strategic topic the competencies should become concerted and aligned synergistically across 
the Institute groups in order to become the best in this field of applied R&D. Moreover the 
topics should have a granularity which allows Fraunhofer their full scientific and technological 
coverage and significant progress in a 3-5 year R&D perspective and a 5-10 year market 
perspective. 
 
 
THEME 3: FTA IN RESEARCH AND INNOVATION 
 
96 
Methodology 
Methodologically the process needs to ensure broad acceptance of the approach within 
Fraunhofer and its various stakeholders. Thus the broad R&D portfolio of Fraunhofer has to 
be reflected by the topics. The topics should also address societal needs. The process seeks 
to tap the intellectual resources and creativity of all Fraunhofer researchers. At the same time 
an integration of market- and industrial need has to be reflected. 
The process design could thus not only rely on established methods of technology-
benchmarking and technology-forecast but had to be custom-designed to the specific goals 
and needs of Fraunhofer with its distributed structure. 
We chose a combination of quantitative and qualitative methods. The basis of the process 
was two surveys. The first survey asked scientists and executives of Fraunhofer for ideas. It 
was enriched by a preliminary analysis of current innovation-oriented foresight studies. The 
second web-based survey assessed the submitted ideas. Its panel was extended by 
members of each Institutes’ industrial advisory board thus including a somewhat external 
view. The outcome of the second survey was clustered and discussed in expert groups, with 
creative thinkers as well as decision makers and was finalized in individual topic-oriented 
workshops. 
 
Results and implications 
The surveys resulted in rankings of 95 technology fields and 170 specific technology topics. 
These results were clustered in a qualitative process to identify 12 Fraunhofer Future Topics 
which in the coming 3 years will receive special attention in terms of external communication 
and internal funding. The goal is to initiate awareness of Fraunhofer competencies externally 
and to induce intensified cooperation and technological advancement internally. After 3 years 
the topic should be established to an extend that it self-sustains its way to become the best 
in the field. 
 
Conclusions 
Experts expect Fraunhofer to join their forces in questions of energy and energy efficiency in 
various fields. Amongst others this is the most noticeable general message of the 07/08 
process and topics. In the context of a distributed organisation like Fraunhofer the clue of the 
Fraunhofer FTA-process is to find the appropriate mix of quantitative and qualitative 
methods. Clustering and discussion in small experts groups based on concise quantitative 
results is the decisive process step. 
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Introduction 
One way to look at recent developments in Foresight theories and practices is to distinguish 
three lines of Foresight activity: Adaptive-tailoring, Embedded-distributed and Disruptive-
emergent. 
Adaptive-tailored Foresight (ATF) activities are project or task specific initiatives that assist 
decision makers to take into account the future. ATF emerged from the diversity of applied 
foresight projects conducted over the last decade. ATF enhances the impact of Foresight on 
decision-making by taking advantage of the positive feedback cycle between the creation of 
applied foresight tools and the refinement of foresight processes to better correspond to the 
specific requirements of particular groups. As a result ATF processes and outcomes become 
more effective at nourishing strategic conversations within and between communities.  
Embedded-distributed Foresight (EDF) activities involve the implementation of Foresight 
practices as an endogenous feature of decision making, as part of the capacity to choose, as 
opposed to stand-alone and intermittent efforts to use Foresight to inform episodic choices. 
Although the timing of EDF activity and the manner in which it is integrated into the decision-
making process differs quite clearly from ATF, most EDF initiatives share the virtuous circle 
of customization and adaptation to task that is typical of ATF and dip into the same set of 
tools in order to conduct Foresight activities. There are signs that sustained efforts at this 
kind of ongoing and diffused Foresight generates both organizational capabilities and usable 
information beyond what arises from project based ATF. 
Disruptive-emergent Foresight (DEF) activities depart from the other two types, not so much 
in terms of the practical tools or timing of the Foresight processes, but primarily with respect 
to the specification of the ontological starting point for defining the subject of anticipatory 
thinking and the follow-on epistemological implications. DEF activities only apply to “hyper-
complex” subjects for which “goals” are inherently unknowable in advance. This means that 
the exclusive aim of DEF activities can only be to identify anticipatory assumptions, usually 
from a choice relevant perspective. As a result DEF activities focus on discovering and 
creating multi-dimensional and entirely imaginary futures which, in turn, help invent and give 
meaning to present choices.  
The differentiation of these three strands of Foresight activity at this point in time reflects the 
coincidence of a number of factors, including simultaneous developments in research fields 
like philosophy, the natural and social sciences, as well as in the practical conditions of 
everyday economic and social life in the early 21st century. To the authors of this article the 
developments taking place in Foresight at the moment are part of a more general effort 
throughout society to respond to the challenge of reconciling current theory and practice with 
a deeper understanding of complexity, evolutionary processes and the fundamental 
indeterminacy of “hyper-complex” systems (i.e. systems with endogenous anticipatory 
systems). 
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State-of-the-art Foresight design seems to be successfully incorporating adaptive and 
embedded Foresight practices. However, Disruptive Foresight is not as widely practiced. In 
part this is because it is relatively new and in the early stages of refinement. But it is also 
because of the difficulty of bringing participants to suspend or question the usually tacit 
systemic assumptions of their current mode of operation. Nevertheless there are a number of 
experiments underway that point towards ways of formalising Disruptive Foresight and 
incorporating it into Adaptive and Embedded practice. 
 
Methodology 
This paper examines these developments from both a theoretical and practical perspective. 
At a theoretical level the paper will sketch the key elements of one Disruptive Foresight 
method, called Futures Literacy.  At the level of practical evidence the paper reviews 
examples where traces of Disruptive Foresight can be discerned and initial assessments 
made. In particular we discuss the example of German Foresight that shows a number of 
features of embedded and adaptive Foresight that started with existing R&I patterns such as 
the German High-Tech-Strategy but now begin to show signs of transcending existing 
patterns of the German innovation landscape. Using this example we discuss possible 
relationships between ATF/EDF and Disruptive Foresight and preconditions for the 
emergence of DEF type Foresight. 
 
Results and policy impact/implications 
All Foresight activities, right from the earliest of Delphic pronouncements, entail the 
introduction of temporality and “what if” questions. This kind of inquiry, ceteris paribus, 
introduces not just information regarding expectations and desires but a certain amount of 
sense making activity, often collaborative, that can generate significant new knowledge for 
participants regarding the potential of the present (i.e. the set of choice relevant actions, or 
inactions). One of the clear implications for policy of the evolution and greater differentiation 
of Foresight approaches, including a growing appreciation of the diversity of tools, processes 
and ontologies of anticipatory systems, has to do with addressing the knowledge 
requirements of policy invention and application. In general terms the recent evolution of 
Foresight activities can contribute to meeting changed needs on both sides of the policy 
process: on the input side it can help to meet the requirement for deeper and more 
heterogeneous knowledge and on the output side it offers a way to enhance networking and 
autonomy when it comes to policy implementation.  
More specifically recent developments in the Foresight field as discussed in this article may 
contribute in at least three ways to improving the contribution of Foresight to policy making. 
First by enhancing the tools for embracing the complexity of reality all of these different types 
of Foresight activity bring more “local” or task-temporal specific knowledge to deliberative 
choice processes. Second the better integration of Foresight processes into decision making 
helps to improve joint sense making or common map building that then provides shared 
terrain for bringing disparate deep knowledge sources together. And third, particularly with 
respect to DEF, a responsiveness to the importance in the current context (values, tools, 
institutions, resources, etc.) of combining imagination with analysis as part of detecting 
systemic emergence and multi-dimensional patterns within complexity. 
 
Conclusions 
The paper concludes with a few reflections on two points. One is the need for further 
research into the relationship between DEF and innovation in the context of hyper-complex 
systemic discontinuity. The other is the open question of the extent to which DEF might be 
an essential ingredient to understanding and acting on today’s aspirations for a more 
sustainable world. 
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Introduction 
The paper aims at improving the impact of Foresight by systematically taking into account 
the characteristics of the targeted research and innovation domains when designing a 
Foresight exercise. It is setting out from a notion of Foresight as systemic innovation policy 
instrument directed at priority setting, networking, and vision building in an either consensual 
or opening-up manner. The paper is linking up with recent development in foresight theory 
and practice which allows for deploying hybrid methodological frameworks where different 
approaches serve different purposes in specific phases in order to tailor Foresight to a wide 
range of different contexts and objectives. 
 
Methodology 
The paper can be characterised as empirically-based theory building. It elaborates a 
conceptual framework developed within the ERA Dynamics project in the NoE PRIME which 
analyses content driven knowledge dynamics on the one hand and the development of 
institutional and governance arrangements on the meso- and macro-level of research 
(national and post-national) on the other. This outline which has been presented in the 
general context of the whole research system is used for describing given scientific and 
technological domains. The paper then examines the implications of the elaborated 
framework to research and innovation policy, in particular, to the management of foresight 
exercises. The outcomes are then applied and tested within two empirical case studies: 
Nanotechnology and genetically modified plants. We analyse the knowledge dynamics 
occurring in both fields, then characterise institutional arrangements taking place in the 
corresponding R&I systems, and finally sketch implications for potential thematic Foresight 
exercises adjusted to the field specificities and challenges. 
 
Results 
In order to characterise research and innovation domains in a manner suitable for tailoring 
foresight activities, a framework with the following two dimensions emerged: 
Institutional Arrangement: The governance of a Research and Innovation System is 
described through the three main arenas which are characterising its functioning: Orientation, 
Programming and Performing. These arenas can be organised according to different modes: 
Integration, Co-ordination, Competition, Co-existence. The state of these modalities of 
governance which are actually shaping these three arenas is considered as a specific 
Institutional Arrangement. 
Knowledge Dynamics: Knowledge dynamics are characterised through growth, divergence, 
complementarities. This approach which has been developed for research domains is 
extended to comprise also search regimes for technological knowledge generation. 
Foresight, as a systemic policy tool, can contribute to the emergence of a well geared 
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research and innovation system by improving the functioning of each of the governance 
arenas and the relations between them. But in order to do so it needs to take into account 
the specific situation of the domain with respect to institutional arrangement and knowledge 
dynamics. 
The tentative analysis indicates that using this framework Foresight can be tailored to the 
needs of a specific domain, which means identifying appropriate objectives for a Foresight 
exercise, locating it accurately in the R&I system, and organising it according to appropriate 
methodological options. For both case studies this approach proves useful and promising.  
 
Policy Implications 
The findings have relevant implications for research and innovation policy aiming to tailor 
measures according to specific field characteristics. In particular, the results provide 
encouraging findings to be applied in the future work on tailoring foresight. Hence, this 
research is expected to contribute improving the strategic processes of priority setting in 
techno-institutional arenas both on the national and international level. In particular it would 
be suggested that the capability of foresight to function as a systemic innovation policy 
instrument for enhancing innovation and learning capability by establishing learning platforms 
and linking new elements could be improved substantially by tailoring the foresight approach 
to the target innovation arena. The careful analysis of the dynamics of the domain yields 
important insights for the type of dialogue required to underpin future oriented learning 
processes. 
 
Conclusions 
The empirically-based theory building seems to have resulted in relevant guidance for FTA 
practice. It is proposed to further refine the approach and test it not only theoretically but also 
in real foresight exercises. Furthermore, it could be interesting to explore a similar 
proceeding for other instruments in the FTA realm. 
 
References 
Bonaccorsi, A. (2005), ‘Search regimes and the industrial dynamics of science’, conference paper, PRIME 
General Assembly, Manchester, UK: under review  
Barré R. (2007), Creating a Solid Vision of ERA – 2020, ERA-NET ForSociety Policy Dialogue Conference, 26-27 
November 2007, Athens 
Da Costa, O., P. Warnke; C. Cagnin, F. Scapolo: ‘The impact of foresight on policy-making: insights from the 
FORLEARN mutual learning process.’ Journal Technology Analysis & Strategic Management, Volume 20, Issue 3 
May 2008, pages 369 – 387 
Van den Besselaar, P. and A. Schoen (2008), ‘Understanding knowledge dynamics’, conference paper, 10th 
International Conference on Science and Technology Indicators, Vienna, Austria, 17–20 September. 
Könnölä, T., Brummer, V. & Salo, A. (2007). Diversity in Foresight: Insights from the Fostering of Innovation 
Ideas, Technological Forecasting and Social Change, 74; 608-626. 
Kuhlmann S., et al. (2008), Articulating knowledge and institutional dynamics in Europe – an account of 
exploratory analysis (ERA Dynamics), Conference ‘Knowledge for Growth’, Toulouse, 7-9 July, 2008 
Smits R. and S. Kuhlmann (2004), ‘The rise of systemic instruments in innovation policy' Int. J. Foresight and 
Innovation Policy, Vol. 1 Nos. 1/2 pp. 4-32 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 3: FTA IN RESEARCH AND INNOVATION 
 
101
9. FORESIGHT IN ICT INNOVATION: DRIVING THE NEW POLICY 
MIX 
 
Kool, L. (TNO); van Lieshout, M. (TNO) and Poel, M. (TNO and Delft 
University of Technology) 9 
 
 
Keywords: ICT, innovation, impact assessment, policy mix, mobility 
 
Introduction 
ICT has become increasingly important in information society (IST) policy and innovation 
policy at European and national levels, as ICT has become deeply interwoven with many 
social and economic activities. However, IST and innovation policy have become 
increasingly complex, involving many different actors, stakeholders and domains. Key policy 
challenges are therefore the selection of instruments, establishing cooperation across policy 
domains, policy coherence and impact assessment (Poel and Kool, 2008). The objective of 
this paper is to explore how foresight exercises can support policy makers to improve the 
selection of policy instruments in different societal domains. We propose to use a holistic 
approach in which prospective methods are combined with impact assessment in order to 
improve the policy mix. We will show how Foresight research and impact assessment can 
mutually benefit from each other, and how a specific combination should – in this case – lead 
to a more inclusive, sustainable Information Society.  
 
Methodology 
The paper is based on a case study, which consists of a foresight exercise conducted by 
TNO in 2007. The study examined the future impact of ICT innovation on mobility patterns. In 
this paper, we focus on the policy implications of the study. The foresight exercise included a 
real-time Delphi in which a large number of experts was invited to reflect on a set of 
statements regarding the impact of future ICT applications and services. The set of 
statements reflected future developments and dynamics in the field of ICT and mobility. 
 
Results and policy impact/implications 
The important findings of the Delphi are that the ‘soft side’ of ICT innovations might induce 
large challenges for policy makers. ICT innovations with an indirect effect on traffic and 
transport – such as new ways of working or e-shopping – do play an important role in 
restructuring traffic and transport, just as the ICT innovations which are directly related to 
traffic and transport (such as travel information systems or in-car technology). However, most 
of the (European and national) attention in transport and ICT policy is predominantly focused 
on direct impacts. For example, there is little attention for the liberalization of opening hours 
of shops or extending possibilities for child care with respect to the mobility debate, although 
these will impact mobility patterns as well. It is therefore important that the focus of policy 
makers will shift to include the indirect impacts of ICT innovations – and subsequently – to 
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include different issues, different actors, stakeholders in their policy making process and to 
adjust their policy instruments to these indirect impacts. 
Furthermore, the scope of policy makers needs to be broadened to include policies that are 
not directly related to the traditional traffic and transport domain, but include policy 
instruments from the environmental, societal, economic, ICT and innovation policy domains. 
Such an approach requires increased cooperation between different ministries and 
coordination between policy making processes in different ministries, and the accompanying 
different political priorities (which might in some cases conflict with each other).  
 
Conclusions 
A holistic impact assessment approach can help to identify which policy instruments in 
specific policy areas constitute the appropriate policy mix to address future challenges for a 
specific problem, in this case sustainable mobility, and shows how the policy mix contributes 
to the political priorities of different policy domains involved. More specifically, the impact 
assessment identifies what challenges can be addressed by the responsible ministry itself, 
what challenges are influenced more directly by other ministries and for which is a need for 
cooperation.  
In the paper we will describe the elements that constitute such a research approach. We use 
five steps in what can be labelled an expert based case study method. This impact 
assessment method allows for an analysis of the policy mix rather than a single policy area 
(e.g. mobility policy) or a single policy instrument (e.g. a research programme or regulation). 
Furthermore, the method allows for exploring the mechanisms via which policy can have an 
impact on developments and actors, e.g. by reducing existing barriers and increasing 
existing drivers.  
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Introduction 
Open and user-driven innovation strategies seem to have influenced the shift beyond the 
‘technology push’ perspective, which has dominated for a few decades and which minimizes 
the importance of social and user-related dimensions in the context of ICT development, 
adoption and diffusion. Although ‘the consumer’ has always been important to a certain 
degree, companies are now even more forced to put users (as key stakeholders) and 
customer-understanding at the core of their innovation strategies in order to sustain a strong 
market position and to pursue product development that does not neglect the user.  
Such ‘user-driven’ innovation deals with the collecting of a particular type of insights on 
users’ needs, wants and expectations, which are rather difficult to grasp. As a result, the 
traditional user research arsenal has been extended with alternative analytical methods and 
tools (e.g. personas, archetypes, contextual inquiry, participatory methods…) from various 
disciplines (such as design, foresight, anthropology,...). The rise of living labs should also be 
mentioned in this context. Research in such settings strongly emphasizes the role of the user 
in the process of shaping future applications and furthermore encourages constant and 
meaningful interaction between developers and users. 
Drawing on the above mentioned shift, this paper reflects on the implications of the new 
innovation context for scholars and practitioners. In this respect, two important challenges 
are identified: the need for a continuous interaction with the user and the need for 
mechanisms to integrate and transform the knowledge which is gathered in the increasingly 
multidisciplinary development process. Complementary to the theoretical framework, we 
critically reflect on our own experiences from an interdisciplinary research project in a living 
lab setting.  
 
Methodology and results 
This paper shares empirical findings from the ROMAS-project (Research on Mobile 
Applications and Services), co-funded by IBBT10. This project took place in the living lab 
setting of i-City Hasselt. Within the scope of this paper, we focus on ‘user involvement’ within 
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three particular phases of the NPD-phases, i.e. opportunity identification (1), concept 
evaluation (2) and test market (3). 
The market exploration phase (phase 1) started with a wide scan of possibly interesting 
mobile applications for a wireless city environment. A list of over 80 applications was 
generated based on ‘wild ideas’ from users (in focus groups) and extensive desk research 
(supply and demand side). This list was the subject of a large survey (312 respondents) 
organized in order to assess the interest level of users for these (future) mobile applications 
(phase 2). 64 of the applications were first clustered into 13 clusters by means of a principal 
component analysis. The overall average interest ranking learned that the most important of 
these ‘main lines’ are not the most innovative applications, but applications enabling to save 
time and ensuring and improving quality of life.  
Once a choice is made for the development of an application, interest and potential can be 
analyzed more extensively in the test market phase. In this respect, the Quality of 
Experience (QoE) of one application, i.e. Wapedia, was investigated by a multidisciplinary 
research team. Since the ‘translation’ of user requirements into technical requirements (and 
vice versa) often poses a problem within the New Product Development process, our aim 
was to address the above mentioned challenges by linking the rather subjective user-related 
components of QoE and the more objective QoS-related parameters. This resulted in the 
development of a new methodology in five steps for measuring the Quality of Experience of 
mobile applications in a living lab setting. This approach also illustrates how the above 
mentioned challenges can be tackled.   
 
Conclusions 
Drawing on a number of theoretical frameworks that have studied the relationship between 
technology and users/society more profoundly, we reflected on the implications of the new 
innovation context on traditional product development processes. In this respect it was 
argued that it remains difficult to create a meaningful synergy between users and technology, 
despite the increasing cross-disciplinarity. Two crucial challenges were identified: the need 
for a continuous interaction with the user and the need for mechanisms to integrate the 
knowledge that is gathered in the increasingly multidisciplinary development process. 
Findings from the ROMAS-project illustrated how both challenges can be tackled. However, 
it was also shown that in some cases there is still a discrepancy between theory and 
practice: although in theory many projects intend to draw on a user- and pull-driven 
perspective, it was shown in practice this is not always the case and that the ‘mantra’ stating 
that ‘innovation should start with the user and end with the user’ is not always pursued. 
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Introduction 
The paper11 presents the context, the method and the empirical impact assessment study for 
futuring industrial technologies within FTA in the knowledge economy.  This study has been 
carried on and published by Laboratory for Emerging Production Paradigms (EPPLab) a Unit 
of ITIA-CNR that makes research and applies advanced methods and tools in futuring 
studies for decisional processes in the production systems strategic area and for RTI policy 
to meet effectiveness in the knowledge-based innovation. The empirical study supports with 
sound intelligence the implementation of the High level EU strategy to respond to the “grand 
challenges. The European paradigm High Added Value (HAV) in industrial research is 
emerging in the EU political agenda, linked - in the global economy scale - to the global 
Competitive Sustainable Development (CSD) paradigm discussed by learned societies at 
world level. This response needs advancements of the conventional foresight studies from a 
linear to a complex approach.  The method “futuring cycle” plays the role of “support service 
on ground” to the goal of EU leadership. The four complementary components of the “rolling 
programme” are Foresight, Roadmapping, Implementation and Monitoring (FRIM).  They 
form the FRIM futuring cycle that has the scope to ensure effectiveness, efficiency and 
consistency of R&D for ‘production systems’ emerging  response paradigms. This paper 
reports about the results of the empirical autonomous impact assessment study already 
carried on at European level within the roadmapping activity in the EU Support Action 
Leadership project. This study outlines the traceability of the sectors’ demand through an 
innovative futuring analysis of the transectoral technologies expected impact on 25 
manufacturing sectors. Therefore it represents a management tool for prioritization for future 
intervention, planning and coordinating the multi-annual policy proposals programmes.  It is a 
support available to stakeholders, especially Public Administrations, research institutions, 
associations and industries.   
 
Methodology 
The empirical study on the expected impact of transectoral technologies on manufacturing 
sectors applies the demand-driven approach to relate the 49 RTD macro areas (Offer) with 
the 147 industrial innovation targets (Demand) - resulting from the surveys of Key Opinion 
Leaders of 25 manufacturing sectors. This analysis links the Foresight component with the 
Roadmaps development process. The resulting initial impact assessment matrix provides a 
twofold view -    RTD macro-area level (focusing the technological driver of change) and at 
sector level (focusing the competition driver of change):  The matrix shows direct – time 
horizon - and indirect – traceability - elements. The operative method – applied to the 
Leadership information base – is composed by three logical steps: Extraction – for sectoral 
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roadmap targets; Catching – for sectoral target content and time horizon; Relationship – for 
the link between Sectors and RTD areas.  The initial impact matrix is the aggregate view, 
with time horizon, that shows the multi-sectoral perspective of the RTD macro-areas and the 
multi-technological perspective of sectors. 
 
Results and policy impact/implications 
This study provides relevant elements for prioritization of RTD areas. The initial impact 
assessment matrix allows to prioritize the 49 most relevant macro areas for 25 manufacturing 
sectors and to provide 100 top topics to the EC for FP7 in the Activity 4.3 “New Production”. 
It supports the direct involvement of stakeholders on planning and coordinating future actions 
in terms of R&D programmes and funded projects. 
 
Conclusions 
Time horizon and traceability of industry needs represent strategic elements for future 
industrial technologies and for horizontal issues. The applied method ensures the value 
upstream of knowledge through assessment of existing competences and skills, fragmented 
now in multiple stakeholders. Therefore in the Knowledge economy, a rolling process permits 
to research and industry stakeholders to operate more effectively and to proceed faster 
towards the common goal. This paper contributes to the further development of conventional 
foresight that should move from a linear to a complex approach to respond to the 
increasingly complex, interdependent and uncertain realms of today’s business and policy 
strategy. 
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12. BRAIN-MACHINE AND BRAIN-COMPUTER INTERFACES: 
A NEW WAY OF INTERACTION FOR THE AGEING POPULATION? 
 
Compañó, R.  
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Introduction 
Improving the quality of life of the older generations, in terms of maintaining their autonomy 
and independence as long as possible, will become a policy challenge in the upcoming 
demographic context. Therefore European Commission (Directorate General Information 
Society and Media) wants to contribute to this overall aim by launching a new framework on 
ICT-based applications for active ageing & ageing well to tackle the challenges of ageing 
societies, to transform them into opportunities and to use as many opportunities of ageing 
societies as possible in an intelligent way. It is a broad framework focusing on the macro-
level of politics and also inspiring discussion, policy initiatives and coordinated actions on the 
meso- and micro level, thus supporting multi-layered politics in the European Union and its 
Member States.  
While the economical sustainability and the social acceptability of active ageing policies are 
high-ranked in the decision maker's agenda, the contribution of technologies with a long-term 
application horizon (of a couple of decades) is seldom discussed in the frame of active 
ageing. This paper intends contribute to his aim by analysing the potential of future 
Information and Communication Technology (ICT) for active ageing in a exemplary long-term 
domain, namely brain-machine (BMI) and brain-computer (BCI) interfaces. This domain has 
been chosen, because applications at the crossroads of ICT and cognitive science have 
been identified as one of the most promising application areas in prestigious forward-looking 
studies commissioned by the US National Science Foundation and the European 
Commission. In particular, both R&D funding agencies consider that the cross-fertilisation 
between information and communication technologies and cognitive sciences becomes a co-
evolutionary process, where progress in one area accelerates progress in the other. 
Moreover, applications arising from this co-evolutionary process hold the promise of a large 
economic benefit. Recent bibliometric research does confirm these findings and pinpoint 
BMI/BCI as particularly impacting to society and economy. 
 
Results and policy impact/implications 
The IPTS held an expert workshop on BCI/BMI to understand how future ICT may impact on 
the Active Ageing domain. This emerging research area had been chosen as a test case for 
a technological domain where though the impact on the older generation will be in the long-
term, its development can still be influenced by decision makers now. The workshop results 
were related both to the methodology and to the content.  
From a methodological point of view, a conclusion was the need to develop a viable way to 
explore the (likely) long-term needs of the older generation in order to identify those for which 
ICT offers added value. User acceptance of technological options must be assessed for each 
                                                 
12 The opinions of the author do not necessarily represent those of the European Commission (EC).  
THEME 3: FTA IN RESEARCH AND INNOVATION 
 
108 
of the proposed application case. This assessment must include consideration of not only the 
current but also the future social and ethical impediments. In the particular case of BCI/BMI, 
it would be worth setting-up a platform where all stakeholders could reach consensus on an 
integrative long-term strategy. One of this platform’s targets would be to discuss the needs 
for, and the viability of, applications outside the healthcare sector. 
Content-wise, interfaces are confirmed to become amongst the most important ICT 
components for e-Inclusion and other domains. Keyboards and mice have become 
indispensable tools for interacting with computers and other electronic devices. Currently, 
more natural interfaces, like voice recognition technologies, are gradually being incorporated 
into everyday objects. And if the ambient intelligence vision for the future is realised, 
applications that monitor specific peoples’ needs, expressed or implicit, and proactively 
endeavour to satisfy them, will gain even more protagonism. Such applications will require 
sophisticated interfaces that ease interaction with the environment. In the long run, 
technologies based on the senses, such as speech or touch, may be partly replaced by 
'thought-based' technologies.  
As a whole, the BC/BM interface domain is still in its infancy and the European Commission 
recognizes this by stating that "research in this area must continue, but meanwhile there is 
other research that may help to realise the vision. We need research to find out how to 
determine the subject’s state from the analysis of physiological signals such as force applied 
or muscular tension, skin conductivity, blood flow, and (again, ultimately) brain activity. Many 
of these physiological signals can be monitored from surface sensors, but in more advanced 
systems we may integrate information from within the body and from within the brain. 
Depending on the subject’s state, the interface must dynamically adapt the level of automatic 
control by increasing or decreasing the number of primitive actions the subject has to work 
with. In particular, from the physiological signals we could derive signs of fatigue, stress, 
drowsiness, alarm and confusion". The European Commission has included interfaces, 
including BCI/BMI, amongst their priorities of the ICT programme in Framework programme 
7. 
 
Conclusions 
Improving the quality of life of the older generations, in terms of maintaining their autonomy13 
and independence14 as long as possible, will become a policy challenge in the upcoming 
demographic context. The concept of quality of life, as “the individual’s perception of his/her 
position in life in the context of the culture and value system where he/she lives, and in 
relation to his/her goals, expectations, standards and concerns” [WHO 2002], is broad-
ranging. It encapsulates a complex relationship between a person’s physical health, 
psychological state, level of independence, and social relationships, and the determinants 
include health and social services, and the economic and physical environment. Technology 
is an important element implicitly embedded in the aforementioned determinants. In the short 
term, non-technological determinants and the introduction of low-tech applications will be 
high on decision makers’ agendas for Active Ageing. In the long run, however, the role and 
contribution of more sophisticated technology contributions to Active Ageing will play a more 
prominent role. As development time before an application can be introduced onto the 
market can be long (sometimes even decades from the time of the application’s original 
conception), it is worth considering technological options for Active Ageing now, even though 
considerable time might elapse before its impact will be visible.  
                                                 
13  As autonomy we refer to the perceived ability to control, cope with and make personal decisions about how one lives on a 
day-to-day basis, according to one’s own rules and preferences. 
14  As independence we refer to the ability to perform functions related to the daily life – i.e. the capacity of living 
independently in the community with no and/or little help from others. 
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13. FTA TO REDUCE ASYMMETRY OF INFORMATION: 
THE EXPERIENCE OF THE FRENCH NATIONAL RESEARCH 
AGENCY 
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Introduction 
ANR is a public organization devoted to competitive project funding in both fundamental and 
applied research. ANR was created in 2005 after the vote of a law whose objective was to 
improve the French Research and Innovation system. The objective of ANR is to promote 
creativity, to bring more flexibility and, subsequently, reactivity, and to increase 
competitiveness while keeping a good balance between fundamental research and applied 
research. ANR addresses both public research institutions and industries with a double 
mission of producing new knowledge and promoting interaction between public laboratories 
and industrial laboratories through the development of partnerships. It is a mix of a science-
based funding agency and a strategic funding agency (Braun, 1998).  In 2008, its budget was 
896 M €, and ANR funds about 1500 projects each year.  ANR has six scientific departments 
which coordinate 50 programs. 
A major challenge for ANR is to launch programs that answer, from the point of view of 
society, major social, economic and environmental challenges as well as scientific and 
technological challenges.  
ANR uses five tools for forward-thinking and definition of programs and global strategy: 
- Three committees with varying time horizons and mandates forming a three-storey 
process;  
- An epistolary consultation: 600 letters are sent every year to heads of research 
organizations in order to know what they consider to be challenges for the future as 
well as topics of major importance. The response rate is about 17%; 
- Strategic intelligence; 
- Workshops organized during and at the end of programs; 
- And Foresight Workshops (Ateliers de réflexion prospective). 
 
Methodology and conceptual framework 
The methodology is “research action” (Lewin, 1946) as the authors are designers of the tools 
and actors of the processes. 
Our hypothesis is that tools used for forward-thinking aim at reducing asymmetry of 
information. We are in the framework of the principal-agent theory which began to enter 
science policy in the 1990s (Braun & Guston, 2003).  
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Results and policy impact/implications 
ANR is the principal and lacks information about S&T challenges as well as needs of society. 
It therefore relies on agents who are public and private scientists, users and policy makers.   
For the moment, ANR has made the choice not to launch or finance foresight exercises but 
to use foresight and forward-thinking information produced by research organizations, 
international organizations, and groups of industries.   
For forward-thinking, ANR has set up three types of committees: Steering Committees which 
have a one-year time horizon and produce calls for proposals, Sector Committees which 
have a medium-term horizon and lead to the evolution of the content of programs and the 
creation of new programs, and a Foresight Council which has a long-term horizon and makes 
recommendations to the Board and the general direction. They form a useful process to limit 
asymmetry of information. However, one observes that policy-makers contribute little. This 
can be explained by the fact that tools are just starting to be set up for reflection at political 
level (France 2025). For the moment, at national level, there is a Key Technologies exercise 
carried out every five year and the FutuRIS platform which looks at different aspects for the 
future of the French research and innovation system.  In the ANR committees, one also 
observes that the voice of scientists from the public sector comes often from institutional 
representatives; they tend to defend institutional positions, whereas private sector scientists 
tend to present S&T and markets needs.   
In the epistolary consultation, one observes that answers come generally from scientific 
directions and that researchers at laboratory levels are not consulted. Ideas proposed are 
therefore those of strategic importance for the institution.   
Like similar funding agencies, ANR supports a number of workshops and conferences 
related to its programs to understand the evolution of scientific domains and to help set up 
priorities.   
 
Conclusions 
The combination of tools used by ANR in the three years of its existence is starting to limit 
asymmetry of information. However, it should be noted that as the agents have an 
informational advantage, it is difficult for ANR to prevent shirking by the agents (Braun & 
Guston, 2003). The collective outcome is probably suboptimal as the agents defend their 
self-interest first.  For the future, ANR is starting to think about methods that will allow her to 
get ideas from scientists at lab levels with the support of their institutions. 
In March 2008, ANR convened a summit of funding agencies to exchange on practices. It 
appeared that all agencies support scientific conferences to understand where a field is 
going. Some agencies (JSPS in Japan, TEKES in Finland, NSF in the USA, for example) 
carry out or fund foresighting and technology forecasting.  
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Introduction 
This paper uses FTA to investigate which is the most suitable model to outline a boundary-
spanning organization like the European Institute of Innovation and Technology (EIT). The 
creation of this new institute represents a key initiative to reinforce the integration between 
public and private research systems and to improve the exploitation of scientific knowledge 
and research results into economic activity. The EIT organisational design raises questions 
like: how should boundary spanning organizations be designed? Which financing and 
governing model is the most appropriate? What should be the role of companies within 
research institutions? 
 
Methodology 
We developed a theoretical model that discusses the EIT possible configurations and their 
implications. On the basis of both in-depth interviews with the EIT policy makers and insights 
from the literature on academia-industry collaborations, we identified eleven relevant 
dimensions to be considered in shaping the EIT: the participants and their selection criteria, 
the target of the training activities, the type and organization of research activities, the role of 
companies, the number and degree of specialization of the KICs (Knowledge and Innovation 
Communities), the geographical layout, the model of resources’ ownership, the financing and 
governing model.  
We carried out a wide-ranging survey among researchers working for Italian higher 
education and research institutions. The statistical analyses highlight how the sample 
researchers’ preferences towards the several possible EIT configurations vary depending on 
respondent’s characteristics. We have focused on the most critical and controversial 
dimensions, using a classical Herfindhal index. To understand which are the respondents’ 
attributes which may explain their different outlooks, we have applied an Ordered Probit 
Econometric Model.  
 
Results and policy impact/implications 
We submitted the multiple-choice questionnaire to 1025 Italian researchers and we obtained 
312 responses. The respondents’ sample is heterogeneous in terms of their age, years of 
work experience in universities, in research centres and in the business sector, managerial 
experience, field and orientation (basic versus applied) of the research activities performed. 
The main general findings deriving from the statistical analyses are the following: - 
respondents strongly converge on focusing on use-inspired basic research and on the 
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centralized financing of the activities; - respondents tend to agree on the importance of multi- 
or inter-disciplinarity in performing activities and of involving individuals or units and not 
entire organizations to avoid bureaucratization; - but respondents strongly disagree on the 
role of companies (funding / strategic / operative) and the criteria for partners’ selection. 
The most interesting findings deriving from the Ordered Probit Econometric model that we 
applied to investigate which respondents’ attributes may explain the degree of 
controversiality related to these dimensions are: - respondents carrying out applied 
researchers would focus on dissemination of the research results and flexibility involving 
single participants; - while basic researchers and senior academics are sceptical towards the 
business interference in research and multi- disciplinary approaches; - respondents with 
experience in coordinating projects would focus on pooling excellent researchers ensuring 
cross-fertilization and avoiding bureaucracy; -young researchers have similar views with 
respondents having business experience. 
 
Conclusions 
Our empirical research is the first exploratory research supporting the political debate around 
the EIT organizational model. It has lead to the identification of the most critical and 
controversial dimensions to be considered in designing the EIT, clarifying the strengths and 
the weaknesses of its different possible configurations. For example, involving firms also at 
an operational level would probably ensure a stronger focus on generating exploitable 
knowledge and foster cross-profession mobility, but there would be a risk of loosing a long-
term orientation of research. Moreover, the econometric analyses have highlighted which are 
the possible researchers’ attributes explaining their different views on how they would like the 
EIT to be shaped.  
The further developments of this research consist in a geographical extension of the survey 
at a European level and inclusion of researchers working for the private sector, considering 
the differences across sectors in terms of tacitness of knowledge, need for critical mass… 
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THEME 4 
FTA AND EQUITY: NEW APPROACHES TO GOVERNANCE 
 
 
 
FTA and Equity addresses the need for multiple stakeholders' participation on policy and 
corporate decision making and in their implementation processes, thus leading to more 
democratic societies.  
The move from a technocratic nature of decision making towards more democratic 
processes can be captured in the concept of governance. Yet, governance methods have not 
been institutionalised on a broad and continuous basis, possibly because public participation 
exercises seem to be guided mostly by social legitimacy purposes, rather than by a genuine 
desire to involve the public into decision making. Hence, the question of how FTA methods 
and processes could support such a move towards genuine governance and thus a more 
democratic society? 
The innovation systems approach focuses on the performance of the innovation processes in 
an economic, market-oriented perspective and disregards the importance of values, ethical 
and social factors. However, actors affected by innovation processes ought to be more 
involved in technological development, so that their needs are taken into account. How do 
FTA methods and process contribute to governance modes that are more responsive to risk 
society perceptions, values and apprehensions? 
Together with the concept of user-centred innovation – innovation seen as a process that 
develops within the firm but is socially shaped – there is a critical cross-connecting theme 
regarding democracy and participation in shaping corporate decisions. Corporate social 
responsibility (CSR) brings wider societal concerns and values – such as human rights, 
ethics and corruption – into business strategy and decision making. Nevertheless, it is 
responsibility of the board to take forward such an approach and to define the appropriate 
balance between shareholders and other stakeholders’ interests. It is critical to understand 
how FTA processes and methods can help corporate leadership in creating balanced value 
(i.e. economic, social and environmental) throughout and beyond a firm's value chain. And 
also, how can FTA processes and methods help then to evaluate CSR? 
Citizens may be ready and willing to contribute to firms and public decision making but they 
need to be given the opportunity and at the same time be enabled to do so. This poses a 
number of questions such as how do FTA methods and processes address the complex 
issue of literacy asymmetries of different stakeholders? How can FTA strategies and 
methods make sure that the visions of different stakeholders can be harmonised and 
represented in the final outcomes and products? How far would public and private leadership 
literacy as well as building citizens' capacity in FTA methods and processes lead to more 
participation in decision making?  
More openness and participation will further the social legitimacy of procedures at stake. So 
how does the practical reality of participation of social and economic agents, and civil society 
at large, in the new institutions and procedures look like? At the same time, which FTA 
methods and processes could contribute to enlarge societal participation in development 
strategies (at local, regional, national and international levels)? 
To summarise, the main topics and guiding questions to be addressed by papers and 
posters under this Theme are presented in the Table below. 
THEME 4: FTA AND EQUITY: NEW APPROACHES TO GOVERNANCE 
 
116 
 
Topic  Guiding questions  
• FTA and literacy  • How do FTA methods and processes address the 
complex issue of literacy asymmetries of different 
stakeholders?  
• How can FTA strategies and methods make sure that 
the visions of different stakeholders can be 
harmonised and represented in the final outcomes 
and products?  
• Developing 
human capacity  
• Which mechanisms and processes are employed to 
develop human capacity in FTA?  
• Is there evidence that building citizens' capacity on 
FTA methods and processes lead to enhanced 
stakeholders´ participation in policy making and 
implementation?  
• FTA in 
development 
strategy  
• Which FTA methods and processes could contribute 
to enlarge societal participation in development 
strategies?  
• Does FTA contribute to harmonise different and often 
contradictory development objectives of stakeholders 
at local, regional, national and international levels?  
• Participation and 
democracy  
• How could FTA methods and processes support a 
move towards genuine governance and thus a more 
democratic society?  
• How do FTA methods and process contribute to new 
governance or participative modes?  
• What strategies and mechanisms are used to make 
sure multiple stakeholders are legitimately 
represented in FTA processes?  
• Corporate social 
responsibility  
• How can FTA processes and methods support the 
creation of balanced value throughout and beyond a 
firm's value chain as well as in aligning various 
players' views and expectations?  
• How can FTA processes and methods help to 
evaluate CSR?  
  
The anchor paper on this theme is prepared by:  
Cagnin, C.: JRC-IPTS, European Commission 
Loveridge, D.: University of Manchester, UK 
Saritas, Ö.: University of Manchester, UK 
 
Acknowledgement: Special thanks to Velho, L. for helping to develop the description above 
on Theme 4. 
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Introduction 
In their seminal paper on inclusive foresight Loveridge and Street argue that the credibility of 
FTA is dependent on extending participation to social stakeholders, especially those not 
normally seeking participation themselves. They suggest that specific management and 
process principles will enable such an extension into the social sphere, without the process 
becoming chaotic. A still understudied aspect of inclusive foresight however, is the question: 
How are these inclusion procedures publically and politically legitimised, other than by the 
continual demand for more genuine democratic decision-making? 
 
The paper draws on fieldwork studies of a Norwegian municipal vision project conducted in 
2006 which invited young people between 14 and 19 years of age to contribute with their 
ideas about their community in 2020. To legitimise this inclusion as an appropriate step 
towards communicative and adaptive planning the vision project leadership created a 
specific image of young people explaining their participatory potential and arguing for their 
authenticity as important social stakeholders. How did the construction of a specific image of 
young people influence their contributions to the vision project and the resulting visions 
included in the planning documents? The paper discusses in detail how constructing a 
desired image of specific stakeholders influenced their potential as participants and the 
scope of their contributions. The paper will conclude with a discussion of how this specific 
stakeholder image construction poses questions of power relationships and relevance of 
futures work in inclusive foresight. 
 
Methodology 
My research on this particular visioning project in a Norwegian municipality is part of my PhD 
project studying different cases of Foresight in the public sector. I conducted interviews with 
schoolteachers, politicians, workshop participants and relevant actors in the municipality’s 
administration and observed the vision project in school lessons, student meetings, 
workshops, municipal department meetings and open hearings in the community council. My 
empirical study is based on 34 hours of in-depth interviews and fieldwork observations in 
those various settings. The goal was to follow the visioning project in the different social 
settings and to collect ‘relevant ethnographic moments’ during the seven months project 
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period. Ethnographic moments are often indicative of dissonance such as between 
competing accounts, contesting values or problematic social changes of some kind. The 
discussion of how an image of young people as stakeholders and participants was 
constructed by the visioning project leadership touches upon limits of inclusive Foresight in 
municipal planning processes and challenges contemporary understanding of Foresight as a 
communicative planning tool. 
 
Results and policy impact/implications 
According to the municipality’s official project report, nine out of 20 secondary schools and 
colleges participated, with a reported outcome of about 300 different ideas. Several topics 
were being repeated among the young people, such as improved care for the elderly, 
improved child welfare and improved health care. Although the future ideas were presented 
as being entirely created by the young, the resulting visions were not included into the long-
term municipality plan. Instead, the politicians suggested that the future pictures should be 
used by the young people’s community council (YPCC). The municipal leadership suggested 
that the YPCC could use these future pictures as a basis for their own visions, values and 
goals. According to interview subjects in the municipal government there were several 
reasons why the politicians refused to discuss or agree on a desired vision. Instead of 
contributing to the organisational knowledge and attaining operative power in the municipality 
plan, the future visions were ‘redirected’ to being used by the young people themselves, 
arguably with less political and operative impact.  
 
Conclusions 
Stakeholder image construction is a political issue in Foresight. In the case of Lundal’s 
visioning project, the contribution of young people eventually mirrored existing political 
programmes. The question is: How could this be different? If municipal visioning is supposed 
to produce a shared picture of the desired future, it cannot be too far away from a municipal 
government’s idea of the future. Otherwise they cannot share it. 
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Introduction 
Along with increasing significance of innovation in socio-economic development grows the 
need to utilize future-oriented knowledge in innovation policy-making. Technology foresight 
and road-map exercises support the planning and priority-setting of R&D and are an 
indispensable element of policy-making. Besides technological development decision-
makers need all-inclusive knowledge of future developments of society, economy and 
impacts of science and technology. When the worldwide competition is increasingly about 
the attractiveness of innovation systems, this knowledge is particularly important in 
performance comparisons to other economies. The technology barometer in Finland is 
developed for measuring the techno-scientific state and development level of the nation as 
well as for making comparative analysis to other nations. One driver behind the 
establishment of barometer is in a growing attention of international performance 
comparisons of innovation systems. In these comparisons Finland improved her position 
since the late 1990s and reached leading nations in early 2000s. Comparisons raised both 
interest and also critical debate of the reliability of the ways, data and methodologies used in 
comparisons. Many of them are based on past data and do not give perspectives to future 
development. In The Finnish Association of Graduate Engineers (TEK) this discussion led to 
a decision to develop an own exercise which consists of indicator based comparative 
analysis and inquiry to relevant actors of their visions on the future development.  
 
Methodology 
Technology barometer consists of indicator based performance comparison of the national 
innovation system to selected nations and an inquiry based survey of future visions and 
attitudes of key interest groups, i.e. politicians, industries, R&D community and the younger 
citizens. Indicator and inquiry studies follow by and large the same structure permitting the 
linking of past and future in the analysis. The theoretical background of the barometer is 
based on studies of the dynamic evolution of various development stages of a modern 
society. After the industrialized development stage societies are moving towards information 
society, then towards knowledge society and towards a knowledge-value society, complying 
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with the principles of sustainable development. The indicators of technology barometer are 
structured in correspondence with the different development stages of a modern society. 
 
Results and policy impacts and implications 
The results of indicator study are partly parallel to other comparative studies but the division 
of analysis into the development stages of a modern society gives more depth to the results 
and interpretations. For example, when comparing the barometer results of 2005 and 2007, 
the relative position of Finland is strong according to information society indicators but 
weaker than Sweden according to knowledge society indicators, and weaker than Sweden 
and Denmark according to indicators of knowledge-value society and of sustainable 
development. Among strong areas of Finland has been basic education. According to the 
future-oriented survey politicians are most optimistic of respondents about the country’s 
techno-economic development in the future. Assessments of the younger citizens point out 
that science and technology will increasingly be followed through means of interactive, 
instantly updated electronic media. The role of user-produced content in the media is 
expected to increase. A synthesis of the indicator and survey studies in 2007 barometer 
accentuated three cross-cutting themes: the changing role of knowledge-intensive work, 
innovations and business, and education structures. 
 
Conclusions 
Technology barometer has been completed three times (2004, 2005, 2007). A wide interest 
and discussion after publishing each barometer proves that a social interest and order for a 
barometer exists. Technology barometer is an initiative of The Finnish Association of 
Graduate Engineers (TEK) and is accomplished in collaboration with VTT Innovation Studies.  
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Introduction 
Due to the rapid technological advancement by which consumers are overwhelmed with an 
ever-increasing amount of innovations at product as well as the service level, developing and 
especially emerging countries are confronted with new challenges. In this environment, the 
success of development policies oriented towards supporting local innovation has become 
highly unpredictable and more and more dependent on at least equally unpredictable 
problems linked with the appropriation of technologies. One of the major challenges in 
development policies is the quest for more efficient RTD&I strategies in terms of better 
targeted actions and harmonization among the various local, national and international 
development actors involved.  
We claim that FTA can support policy-makers in identifying priorities for RTD&I policies that 
are linked to the socio-economic structure and cultural specificities of developing and 
emerging countries. Development efforts shall not be limited by local barriers to innovations, 
but instead will reinforce the overall national development strategies creating synergies 
between international agencies efforts and local initiatives. In practice, our main question is 
“How FTA methods and processes can contribute to trigger RTD&I policies in developing and 
emerging countries, taking into consideration 1) local state-of-the-art in this domain of 
activity, 2) the complex local governance structure and culture that supports it, and at the 
same time enables users’ participation or at least forms of technological appropriation?” 
 
Methodology  
In order to address these issues, we discuss the case of the EU-Morocco cooperation in the 
area of RTD&I, based upon a recent analysis aimed at exploring the appropriate 
mechanisms and designing development instruments for the reinforcement of the RTD&I 
governance structure in Morocco, and its integration in the European Research Area (ERA). 
To translate these engagements into reality, the EU has set up a “Twinning” programme that 
provides the framework for Moroccan administrations to work with their counterparts in the 
EU, in order to develop a project that targets the enforcement of the acquis communautaire 
in the RTD domain. 
Conscious of the contribution of RTD&I to economic and social growth, Morocco enhanced 
its efforts to strengthen the domain, designing a new strategy outlined by the Vision RTD 
2025 and the Action Plan 2010, which identifies the role of RTD and its promotion as a key 
factor for the socio-economic development of the country. Describing the practical insights of 
this visioning and strategic planning process, in a sensitive and complex sector as the 
RTD&I, can represent a useful exercise to explore how applying FTA methodologies could 
drive to desirable changes in the socio-economic context of the country. At the same time, 
this may also provide inputs to the EU, which is currently in need of rethinking the 
governance structure of the ERA “idea”. 
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Results and policy implications 
The application of foresight and FTA methodologies to address challenges of uncertainty and 
rapid change has grown dramatically in the past decade. However, when it comes to their 
practical application, there is still a limited evidence of their impact on institutions and society 
at large, and limited knowledge of the value they could have with regard to effective planning 
and decision-making in an increasingly turbulent and unpredictable world.  
Fragmented development and cooperation policies need to make way for a more 
differentiated and participatory approach, involving since the design phase all relevant 
stakeholders, and in particular identifying innovative public-private partnership mechanisms 
and business models that are built upon effective local needs and uptake possibilities. The 
implications of this approach are multiple and need to be further researched.  
From the governance perspective, there are two lessons that can be learned from this 
analysis: The value added of cooperation instruments, such as the “Institutional Twinnings”, 
is not so much in creating new structures for integration, but in promoting the incentives for 
national organizations to be reformed, so as to make them more competitive and to 
undertake more ambitious RTD&I programmes, more complex, larger and longer lasting, 
than simply participating in individual research projects. This will bring an indirect benefit to 
the EU as increasing the capacity of neighbouring countries, and associating them in the 
ERA development, represents a strategic asset for the future.  
At the same time, “transforming” the RTD&I system in a specific country should not be done 
following a simple transfer of “best practices” from the North to the South, or even worse a 
promotion of low-quality off-shoring, with limited -if any- added value in terms of RTD&I. 
Instead, the goal is to design and apply specific participatory FTA mechanisms to Euro-
Mediterranean RTD&I cooperation, allowing for the participation of neighbouring countries as 
equal partners in new RTD&I programmes. To implement effectively this approach, policy 
reforms are needed not only at the beneficiary countries level, but also at the EU level. Some 
of these reforms correspond to deepening the EU Single Market outside of the EU region, 
such as for example for services and the highly skilled labour market. Other reforms involve 
changing public institutions, regulations or practices that may represent barriers to openness 
and competition. 
 
Conclusions 
In conclusion, we believe that emerging countries such as Morocco, should identify their own 
road to development, building local capacities and selecting priority areas of technological 
development. In particular, there is a need for governance reform and re-design of the 
institutional framework involved in the RTD&I system for accelerating the integration of 
Morocco and other neighbouring countries into the Euro-Mediterranean area and the 
international scientific community. Moreover, we should also be careful in considering 
whether we are building a governance system appropriate only for dealing with today’s 
problems, or if instead we are designing a future-oriented governance mechanism, capable 
of adapting to changes and respond in a dynamic way to the challenges of tomorrow, and 
therefore open to a series of alternatives as perceived by the various stakeholders.  
Building on the political impetus that the EU is giving to Euro-Mediterranean cooperation, and 
the action of the EU that is undoubtedly triggering reforms (and sometime innovation), we 
suggest to look at designing “participatory FTA methodologies” as a practice for reinforcing 
collaboration and designing a common future for the Euro-Mediterranean region. 
 
References 
All references can be consulted in the full paper. 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 4: FTA AND EQUITY: NEW APPROACHES TO GOVERNANCE 
 
123
4. DEMAND ARTICULATION IN EMERGING TECHNOLOGIES: 
INTERMEDIARY USER ORGANISATIONS AS LOCI FOR MULTIPLE 
STAKEHOLDER FTA? 
 
Boon, W. P. C.1 and Moors, E. H. M.2 
1  Corresponding author: Wouter.boon@falw.vu.nl, Athena Institute for research on innovation and communication in 
health and life sciences, Vrije Universiteit Amsterdam, De Boelelaan 1081, 1081 HV Amsterdam 
2 Department of Innovation studies, Utrecht University 
 
Keywords: Emerging technology, governance, user involvement, intermediary organisations, demand articulation 
 
Introduction 
User involvement in emerging technological fields is carried by so-called demand articulation 
processes that are interactive learning processes in which stakeholders try to address what they 
perceive as important characteristics of, and to unravel preferences for an emerging innovation 
(Nelson and Winter 1977; Rip 1995). In this paper, the focus lies on intermediary user 
organisations, i.e. organised stakeholders that facilitate interactions between users and one or 
more other actors.  
A central conceptual model is developed in which demand articulation processes inside 
intermediaries are regarded as an interconnected ensemble of first-order and second-order 
learning loops. Differences in characterisation of these loops over distinct situations and 
organisations lead to the identification of demand articulation mechanisms. Furthermore, the 
interactions between the intermediaries and the actions they represent and other relevant 
parties, lead to the identification of interface strategies. Both demand articulation mechanisms 
and interface strategies might give a clue as to how intermediary user organisations can 
organise their demand articulation processes in such a (democratic) way that they contribute to 
the future-oriented governance of emerging technologies (Boon in press). 
In the paper the following research question is answered: how can demand articulation 
processes inside intermediary user organisations (and in interactions between intermediaries 
and other actors) contribute to genuine future-oriented governance of emerging technologies 
and increase the democratic value of technologies? 
 
Methodology 
First, the results are presented of studying demand articulation processes in the context of three 
intermediary user organisations using the ‘event history analysis’ based on Poole, Van de Ven 
and others (2000). The three studied Dutch organisations, which are dealing with emerging 
pharmaceutical innovations, include: the Steering committee on orphan drugs, the Breast 
cancer association, and the Neuromuscular disease association. 
Second, the event history analysis followed past processes in the three intermediaries in a 
structural way and resulted in identifying demand articulation (learning) mechanisms and 
strategies. It is studied to what extent these mechanisms and strategies can contribute to 
methods and strategies for future-oriented technology analysis. These findings are used as 
input for a workshop in which representatives of an intermediary organisation, and actors who 
interact with them, participate. This workshop aimed at creating a strategy of how to deal with 
THEME 4: FTA AND EQUITY: NEW APPROACHES TO GOVERNANCE 
 
124 
steering pharmaceutical R&D in companies and research institutes, in this way organising the 
intermediary as a locus for future-oriented technology analysis. 
Results and policy impact/implications 
It can be concluded that the premises underlying the central conceptual model are proven for 
the three studied intermediary user organisations. This means that first-order and second-
order learning is taking place within these organisations and that these loops are 
interconnected. The demand articulation mechanisms that were identified included 
‘management of expectations’, ‘network building’ and ‘active case building’. The intermediary 
user organisations apply different kinds of interface strategies towards the actors they 
represent and other relevant parties. The represented actors, subdivided in the ‘silent 
majority’ and the ‘patient champions’ merit from the representation of them without 
interaction to quick, passionate calls for action (‘sudden anxiety’) and strategies focusing on 
longer-term commitment. Concerning interactions with other relevant parties, interface 
strategies range from asked advocacy in the form of consultative presentation to unasked 
advocacy, and from forceful to tentative strategies. These strategies were most of the time 
not the result of ad hoc actions but had a proactive and long-term focus.  
 
Conclusions 
The analyses of demand articulation processes in the recent past within three intermediary 
user organisations showed that they dealt with emerging technologies. The identified 
demand articulation mechanisms and interface strategies illustrated the way in which this 
involvement is organised, as became also apparent when designing future demand 
articulation as part of the workshop.  
The analyses of the three intermediaries and the workshop results also show that 
intermediary user organisations are faced with three dilemmas: 
1) Positioning: the confrontation of intermediary’s self-position and the position other 
actors assign to them reveals possible problems with the neutrality of intermediaries.  
2) Representation: for intermediaries it is essential to speak on behalf of their members 
and picture their demands in a representative way. In this way it can enhance the 
democratic value of the organisations’ decision-making and input in debates. 
3) The need to be proactive: in this way, intermediaries can better anticipate the course 
of the debate. Moreover, by creating a vision of future technologies in an early phase 
empowers the intermediary.  
These three dilemmas show that intermediary user organisations play a precarious role in 
demand articulation in the context of emerging technologies. However, if these dilemmas can 
be overcome, these organisations could and will play a central and crucial role in 
(democratically) governing future oriented technology analysis. 
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Introduction 
Institutional Foresight programmes (‘Foresight’ hereafter) now occupy a prominent position in 
the minds of public policy makers. In the 1990s most of these programmes were driven by 
the economic mantra of technologically dependent competitiveness and its importance to 
national economies. Despite this belief, almost all the programmes implied wider dimensions 
stretching into social, ecological, political and value matters. Because of their overt techno-
economic purpose Foresight studies have relied on the opinions of a relatively narrow body 
of technologically oriented people. The flaws arising from this common exclusivity, suggested 
that the processes used ought to be more inclusive, enabling a much wider cross section of 
people and stakeholders to take part, difficult though it may be to bring this about. The gap 
between exclusivity and inclusivity is the source of democratic deficit.  
The existence of this deficit is examined placing ever more emphasis on the need for the 
engagement and active participation of a wide spread of stakeholders to shape the future of 
society, in this way distinguishing the proposals from other future oriented policy making 
tools. The democratic deficit in Foresight emerges both before and during the Foresight 
exercise. The main preceding issue is to make sure that a wide variety of stakeholders are 
involved in the Foresight process. Once the stakeholders have been engaged, the next issue 
is to make their participation in the process easy. Similarly, their contributions to the process 
and its outcomes ought to be made readily. In this paper ways to reduce democratic deficit 
are proposed that are aimed to increase the responsiveness of these programmes to 
society’s values, concerns and expectations.  
 
Methodology 
The notions of ‘situations’ and Critical Systems Heuristics (CSH) are introduced as 
metaphors to suggest how Foresight’s democratic deficit might be diminished. The purpose 
is to ensure, as far as that it is possible, that the process of participation is genuine, inclusive 
and effective: practical steps toward this are suggested. The subjective nature of the 
metaphor that is developed assists the interpretation of these suggestions. The evolutionary 
marriage of the notion of ‘situations’ (Loveridge, 2008) and Critical Systems Heuristics (CSH) 
(Ulrich, 1983) represent an attempt to provide a metaphorical foundation for inclusive 
Foresight that is more appropriate than any claim to an epistemology. At its core the 
metaphor considers that the perceptions and appreciation of situations depend on systemic 
judgements about their boundaries, proposals for their amelioration (or improvement) and 
evaluations of outcomes. 
The contributions from inclusive Foresight could be made by appreciating ‘situations’ before 
the Foresight exercise. At this phase the inclusive Foresight will help the: 
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• Identification of new groups and nomination of participants from a wider range of 
participants (than the conventional expert community). 
• Introduction of new mechanisms to cope with the demands of social inclusion 
• Discussion on weather inclusivity should be local, national or international 
 
This is the first step toward reducing the democratic deficit in Foresight.  
The democratic deficit is also present during the Foresight process. Inclusivity at this phase 
is a matter of creating trust across a wide a range of communities in discussions of future 
developments, especially in science and technology. The paper will introduce four aspects to 
be considered to achieve an inclusive Foresight process: 
1. Behavioural aspects of the wider range of participants 
2. Methods and tools for promoting inclusivity 
3. Organisational and management aspects where inclusivity is specified 
4. Use of pilot projects  
 
Results and policy impact/implications 
The current paper discusses the application of the ‘situation’ cum CSH metaphor for the 
creation of nano-artifacts and their enabling nano-science and nano-technologies. Nano-
artifacts are becoming widely adopted (the socio-economic process of innovation) in areas 
such as materials, ICTs, medicine and elsewhere. The present spectrum of nano-artifacts is 
mostly, but not entirely, simple product extensions in which the properties of materials at the 
nano-scale make enhanced product properties feasible. Beyond this spectrum of nano-
artifacts lie products that are revolutionary, disruptive and intrusive. Though many are not yet 
technologically feasible that they may become so raises questions about their social 
desirability and how these concerns can be taken account of in public policy formulation and 
corporate decision making. This paper suggests that inclusive Foresight, reinforced with the 
principles of CSH can be of a great use in the nano-field with the representation of the wider 
stakeholders during the research and development processes. Such processes will 
contribute to the development of more socially and environmentally responsive nano-
artifacts.  
 
Conclusions 
By focusing on these concerns about nano-artifacts and their science and technology, the 
purpose of inclusive Foresight and the metaphor on which that might be based is explored as 
a thought experiment. In this way the paper exemplifies and suggests ways for designing and 
organising an inclusive Foresight to avoid the pitfalls that emerged in the case of GM, which 
was developed in isolation from its wider stakeholders throughout society. 
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Introduction 
The STS Perspectives project is a foresight study examining science-technology-society 
issues, designed to mobilize Quebec's scientific and technological resources in order to 
address important socioeconomic challenges that Quebec society will face over the course of 
the next 15 to 20 years. This project started in 2003 and is still ongoing. 
The three main objectives of the STS Perspectives project are to 1) raise awareness in all 
sectors of Quebec society as to the importance and usefulness of science and technology for 
understanding and resolving socioeconomic problems, 2) invite the scientific community of 
Quebec to participate in the process of achieving social and economic goals through the 
application of science and technology, and 3) mobilize the partners involved in Quebec's 
socioeconomic development, including those from the area of scientific and technological 
development, to determine the main challenges that Quebec society will have to face in the 
next few years, and to formulate the strategies required to meet those challenges. 
 
Methodology 
The project includes two main phases. Phase I consisted of a four-stage Foresight study. 
Stage 1 involved consulting the Quebec population in order to determine the main issues of 
concern regarding the future and learn about their perceptions of the main socioeconomic 
problems that Quebec will have to face over the course of the next two decades. In the fall of 
2003, six discussion groups were assembled in various regions of Quebec so that members 
could express their views on this subject. A questionnaire was created using information 
gathered from these groups in order to better identify the issues of concern to people. Finally, 
a telephone survey was carried out involving 1,623 residents of Quebec aged 15 and older. 
Stage 2 was a foresight workshops held in October 2004 that brought together about 100 
participants from a wide range of backgrounds representing various sectors of Quebec 
society. The participants were selected for their original ideas, their capacity to work in 
groups, their creativity, their social involvement, and their ability to develop a certain 
foresight-related vision of Quebec. They were required to create a list of 40 major 
socioeconomic challenges that Quebec will face in the next 20 years. 
Stage 3 was a consultation with the members of the Quebec scientific community to take 
account of contributions that could be expected from science and technology. The list of 40 
challenges was submitted to Quebec researchers during an online consultation conducted at 
the beginning of 2005. In all 1,306 researchers from university, industry, government and 
other circles, participated in the consultation process. More than 50% of respondents 
selected the same 7 challenges from among the 40 that were submitted. 
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Stage 4 was the drafting of seven thematic reports by seven specialized committees that 
formulated and explained the challenges and their potential science-technology component. 
These reports were drafted with help from some 60 experts.  
Phase II of the project began in the fall of 2005. In this phase, the Quebec Science and 
Technology Council intends to ensure that research development strategies are designed 
and implemented for each of the seven challenges chosen in Phase I. These strategies will 
take a long term view and take into account the major evolutionary trends within the scientific 
fields targeted by the challenges in question. As part of this phase, the Council and its 
partners set up a steering committee for each challenge. Half of each steering committee 
consisted of researchers, the other half of research users. These committees were all 
multidisciplinary, because the very nature of the challenges required consideration from 
different and complementary disciplinary angles. 
 
Results and policy impact/implications 
At the end of Phase I, the participants identified seven major socioeconomic challenges 
where research could improve our understanding of the real problems that lie behind each 
challenge and provide insight into how they could be tackled. The seven challenges are as 
follows: 1) promote the adoption of healthy lifestyles, 2) increase the efficiency of the public 
healthcare system, 3) develop natural resources and manage waste more efficiently using a 
sustainable development approach, 4) Provide high quality education, 5) target strategic and 
priority market niches in research, economic development and education, 6) reduce 
dependence on fossil energy, and 7) adopt innovative interventions for controlling poverty. 
So far, four strategies have been completed (health care system, energy, poverty, and 
healthy lifestyle) and two strategies are under preparation (high quality education and natural 
resources). As for challenge 5, which deals with strategic priority setting in science and 
technology, it will be treated separately and addressed in a Science and Technology Council 
advisory report, which should be released at the end of fall 2008. This report does not to 
seek to identify priorities, but rather to show the degree to which knowledge of the 
prioritization process has advanced (improved methodologies), while outlining international, 
Canadian, and Quebec best practices. 
 
Conclusions 
The STS Perspectives project constitutes a first use of foresight research as a means of 
providing food for thought for decision-makers concerning the future of research, science, 
and technology in Quebec. Besides assisting the decision-making process, this project 
reflects upon the ways in which the general public can participate in key decision-making in 
the future. It is expected that this Foresight-related thinking will continue, and will create 
other spinoff benefits in the years ahead. 
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THEME 5 
FTA IN SECURITY AND SUSTAINABILITY 
 
The theme of security and sustainability provides evidence of how FTA can address societal 
issues and challenges and have impacts to private and/or public sector decision-making and 
actions. The papers and posters under this theme should report the process, the use of 
methods and the achieved outcomes of the empirical study; purely theoretical papers without 
empirical findings are not included in this theme.  
Security and sustainability are both cross-cutting concepts. Sustainability refers to 
addressing the three pillars of sustainable development including its social, environmental 
and economic dimensions and their analysis in an integrated manner. Security, in turn, refers 
to the condition of being protected against danger or loss that originate from outside such as 
war, disaster, civil unrest, vandalism, or sabotage. Herein, security means that something not 
only is secure or safe but that it has been secured. Security is typically related to critical 
infrastructure, a term used by governments to describe material assets that are essential for 
the functioning of a society and economy (such as electricity generation and distribution, 
telecommunication, transportation systems, public health, financial services, and security 
services (both police and military).  
Papers are expected to address both sustainability and/or security issues within one or 
several thematic sectors, including: 
• FTA and energy and natural resources; addressing e.g. the use of degrading natural 
resources and impacts to biodiversity and climate change.  
• FTA and food and agriculture; dealing with evolving production and distribution 
patterns and value-chains from the field to the table.  
• FTA and health and aging; addressing e.g. public health, well-being, medical 
advances and changes in population structures.  
• FTA and information and creative sectors; dealing with e.g. knowledge society, e-
government, information and communication technologies, and content creation and 
distribution (such as graphic design, music, media and games).  
Whereas the papers and posters may report interesting findings within thematic sectors, 
even more important, they should provide evidence how the FTA methods were applied and 
what were the impacts of the reported study. For instance, the papers and posters may deal 
with how the application of FTA has supported the generation of innovative solutions to 
address the challenges in terms of technological, industrial, policy and social developments. 
They may report the ways how the key actors in the system have been engaged in the 
process and how new constituencies have been built. Or the papers and posters may deal 
with building regulatory preparedness, for instance. Towards this end, the papers and 
posters should also clarify the rationales of choosing the approach in managing the process 
and applying the methods. All papers and posters should give an indication of the impacts of 
the study on the private and/or public sector actors. 
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Introduction 
The Environment Research Funders Forum (ERFF) commissioned a “long-term horizon 
scanning study to identify the most important dimensions of uncertainty for the environment 
that could impact on the UK’s interests over the next twenty years”.  The phrase “dimensions 
of uncertainty” was taken to mean “a broad theme which is strategically important to the UK 
and to the environment, but which is developing in an unclear way, is approaching some 
form of tipping point or about which we simply don’t know enough and which therefore needs 
to be looked at in more detail” (ERFF 2007b). The aims of the study were to 
• identify the most important dimensions of uncertainty that could impact on the UK’s 
interests over the next twenty years;  
• frame a shared understanding of the future environment for members of the UK 
Environment Research Funders Forum (ERFF); 
• help ERFF members identify shared priorities; and  
• inform individual members’ own strategies.  
 
Methodology 
The study was carried out in three phases: 
Phase 1: Consultation, in which over 100 individuals took part in a series of workshops or in-
depth interviews to identify the broad themes of strategic importance to the UK and to the 
environment.  These inputs were used to create a long list of dimensions of uncertainty 
Phase 2: Prioritization, in which participants used an on-line voting process to draw up a 
shortlist; and 
Phase 3: Validation, in which ERFF members and others attended a workshop to review the 
shortlist and agree the final set of dimensions of uncertainty. 
 
Results and policy impact/implications 
Eleven dimensions of uncertainty were identified by the end of the study: Cities and the 
environment; Economic growth within environmental limits; Costs and benefits of renewable 
energy; Food production; Sustainability of the water supply; Changing behaviours; Changing 
ecosystems; Reducing uncertainty around climate change impacts; Transport and mobility; 
Consequences of population movement; and Deploying technology.  In addition, to the future 
uncertainties, a number of overarching themes arose consistently during the workshops and 
interviews: 
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• environmental research in the future needs to anticipate what will happen, not 
characterise what has happened; 
• the environment cannot be looked at in isolation from social and economic trends; 
• the UK’s actions cannot be looked at in isolation from the rest of the world - we must 
act together; 
• policy makers need new tools and approaches to help make sense of the complexity 
and uncertainty surrounding environmental issues; and  
• there is a need for strong leadership to tackle these issues. 
 
Conclusions 
The process of horizon scanning was used successfully to identify eleven areas for further 
investigation as a first step in defining priorities for environmental research in the UK.  Across 
the range of members of the Environment Research Funders’ Forum (ERFF), a subset of 
members have used the outputs from the study in a number of ways such as defining their 
own priorities or informing their strategies.  Also, collectively some progress was made 
towards joint action.  However, this process highlighted the practical difficulties faced by 
convening and coordinating bodies in aligning Members’ interests, and institutional 
processes.  Each member operates within their own context, with strategic objectives, 
business processes and governance arrangements specific to each.  It is inevitable, 
therefore, that the task of bringing partners together across the range of the dimensions of 
uncertainty will be time-consuming and complex. 
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Introduction 
The current situation of large fossil fuels dependency and the hampered breakthrough of 
renewable energy sources and associated technologies can be described in the term 'carbon 
lock-in' (Unruh 2000). Renewable energy technologies have to overcome considerable 
barriers in order to breakthrough in an established system such as the fossil fuel system. In 
order to analyse the development and diffusion process of renewable energies, not only the 
technical and economical aspects have to be studied, but also the social system that 
influences the development, diffusion and implementation of renewable energy technologies. 
This social system is called the Technological Innovation System (TIS). Within this system all 
actors, institutions and organisations are included that influence the development and 
implementation of a new technology. However by only analysing the structural components 
of a system, not much insight is created in the underlying factors that make new technologies 
successful or not. Therefore, the ‘System Functions’ of a TIS will be identified, i.e. those are 
all the activities that take place within an TIS; Our assumption is that the System Functions 
are necessary to build up a well functioning innovation system in order to diffuse new 
technologies. By identifying which System Functions are present or not, appropriate 
strategies can than be designed to help overcome the barriers. The System Functions that 
are used in this paper are based on an extensive literature search and tested in several 
empirical case studies (Negro 2007; Negro, Hekkert et al. 2007; Suurs and Hekkert 2007; 
Negro and Hekkert 2008; Negro, Hekkert et al. 2008; Negro, Suurs et al. 2008). 
  
F1: Entrepreneurial Activities 
F2: Knowledge Development 
F3: Knowledge Diffusion 
F4: Guidance of the Search 
F5: Market Formation 
F6: Resource Mobilisation 
F7: Counteract Resistance to Change 
 
In this paper we will use the insights of an empirical case studies, the development and 
diffusion of photovoltaic (PV) energy in the Netherlands from 1970-2007, to better 
understand what the functioning of an innovation system is and to identify barriers that need 
to be overcome to make an emerging technology, such as PV, successful.  
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Methodology 
The method we use is called process approach. We map all relevant events over time (1970-
2007) that influence the development, diffusion or implementation of PV technology (Van de 
Ven 1990; Poole, van de Ven et al. 2000) . 
  
Results and policy impact/implications 
After 50 years of development of PV technology, the Dutch PV innovation system is back to 
the pre-development phase. In the eighties and the nineties a great increase of activities was 
observed in the Netherlands. Nearly all Dutch Universities were carrying out research on PV 
(F2) and a lot of financial resources were available (F6), which resulted in an installed 
capacity of 19.3 MW in 2003 (F5). However, due to inconsistent and unreliable regulations 
and institutional setting in the following years, the entrepreneurial activities in the Netherlands 
stopped (-F1) and a main focus on export activities occurred. This resulted that by 2006 
hardly any new PV systems were installed in the Netherlands (-F1) and the Dutch PV market 
stagnated (-F5).  
From the results we observe that there are two main System Functions that need to be 
triggered in order to help the diffusion of PV. In order to fulfil the System Function ‘Guidance 
of the Search’, regulations should be formulated, starting from a common vision. Government 
and market parties should formulate this vision together, in order for all actors to feel 
responsible and dedicated to it. Furthermore it is important to give PV a clear role in the 
Dutch energy supply system, together with a tailored market introduction, and guarding the 
quality of feedbacks from learning experiences. Visibility of successful results and projects 
will lead to enthusiasm of buyers (market formation) and investors (resources). In addition 
cooperation and knowledge diffusion should be stimulated. If these processes are triggered 
entrepreneurs will be attracted to enter the Dutch market rather than the international one 
and provide more resources. In this way the System Functions will reinforce each other and 
contribute to the build-up of a Dutch PV innovation system, which will increase the chance of 
diffusion and implementation of PV in the Netherlands, as a large and good knowledge base 
and expertise is already present in the Netherlands. 
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Introduction 
Energy is an essential input into virtually every aspect of human activity and the increasing 
world population and the rapidly rising standards of living of many developing countries mean 
that the world energy demand will continue to increase for the foreseeable future despite 
efforts in the developed countries to curb their energy demand. The critical role of energy in 
economic and social activity has been the subject of numerous recent studies which have 
identified three major concerns as: security and sustainability of supply, the link between 
combustion of fossil fuels and observed climate change, and availability of technological 
innovation in energy conversion, transmission and use. 
Of particular concern is the rapid growth of demand in China and India where the 
combination of strong economic growth and increasing affluence of hundreds of millions of 
people runs the risk of outpacing supplies of oil and gas. This growth is largely driven by coal 
at the present moment with consequent issues of increased greenhouse gases contributing 
to climate change. As a major coal and gas user and exporter, Australia has a vested interest 
in exploring improvements to existing energy systems and in examining new possibilities. 
Possible scenarios for future change contain the following elements; strong energy efficiency 
gains in the transport, industry and building sectors; electricity supply becoming significantly 
decarbonised as the power generation mix moves towards nuclear power, renewable energy 
sources such as wind, solar and geothermal; natural gas and coal with CO2 capture and 
storage; biofuels for road transport. The areas of electricity generation together with fuels for 
air and land transport are particularly significant for Australia in view of its large land mass 
and distributed population centres. 
This paper explores the possibilities offered by the use of nanotechnologies to contribute to 
new and improved approaches to energy conversion, storage and distribution in Australia in 
the short-term (less than 5 years), medium-term (5-15 years) and long-term (greater than 15 
years). 
 
 Methodology 
In 2007 the Australian Academy of Technological Sciences and Engineering (ATSE) was 
awarded a grant from the Australian Research Council to examine the potential for the 
application of nanotechnologies to future energy systems in Australia. Because of the broad 
membership of ATSE, there was a unique span of expertise to draw on in considering such a 
complex topic. Based around a short discussion paper, workshops were held in capital cities 
around Australia bringing Fellows and experts together and a questionnaire was circulated 
seeking inputs. These provided inputs on the future energy needs and the critical areas to be 
addressed. 
A matrix approach was used to rate possible technologies against a number of factors in the 
Australian context such as; potential market, potential contribution to reduction of emissions, 
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contribution of nanotechnologies to more efficient systems, capability in R&D, capability to 
manufacture systems, and long-term potential requiring a strategic investment in the area. 
 
Results and policy impact/implications 
A number of opportunities were identified as short-term-energy conservation, environmental 
management, catalysts for combustion, photovoltaic cells; medium-term-catalysts for 
conversion of biomass, gas and coal, fuel cells, advanced photovoltaics, capture and storage 
of carbon dioxide; long-term-hydrogen production , storage and use. The current state of 
these technologies overseas was assessed and then Australian capability in relevant 
research, development and demonstration was examined. 
The following are some examples of the results. Firstly, there are immediate opportunities in 
Australia for substantial energy savings using existing technology but these can be increased 
by the application of nanotechnologies in composite structures in transport and in 
nanosensors in domestic and commercial applications. Secondly, there is a strong effort on 
photovoltaic systems based on silicon, organic films, dye sensitised cells, semiconductor 
materials with potentially large markets. Thirdly, the conversion of natural gas or coal to 
liquids for transport fuels needs more efficient catalysts based on nanomaterials. Fourthly, 
there is a strong effort on fuel cells which will benefit from improved electrodes based on 
nanomaterials. 
In terms of policy implications there is a clear message to the National and State 
governments in Australia that a national strategy is needed to ensure a significant effort in 
research, development and demonstration of nanotechnologies in energy systems over the 
next two decades. A major policy issue is the training of sufficient skilled people to support 
the growth of the sector. 
 
Conclusions 
The markets for nanotechnologies in energy systems in Australia are currently small but, 
based on overseas experience, they are likely to grow rapidly. A rough estimate is that the 
sector could be worth A $3 billion by 2015. The development of the market will occur in two 
ways: by adaptation and change of existing processes and products, and by sales of 
completely new products. In the first case, there is a need to diffuse new technologies into 
existing companies to transform them. Given the scale of expenditure involved in 
commercialising such technologies, there is a need for public-private partnerships to spread 
the risk. In the second case, there is a need for risk capital to assist start-up companies 
which are spun out from the research institutions. In both cases there is a need for strong 
government policy initiatives. A strong effort in nanotechnologies applied to energy systems 
will make a significant contribution to Australia’s energy security and sustainability. 
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Introduction 
Emerging and re-emerging infectious diseases has been increasing at an alarming rate 
during the recent years, posing a clear biosecurity threat to the region of Asia-Pacific. For the 
region to have sufficient preparedness, all control options - pharmaceutical or non-
pharmaceutical, must be considered and fully explored. In most cases these options require 
capabilities in new technological development and usage, and/or convergence between 
existing technologies. 
This paper presents a collaborative research conducted by a group of international experts 
and stakeholders in the Asia-Pacific region to analyse some future technologies and develop 
roadmaps for the prevention and management of emerging infectious diseases. Experts and 
stakeholders from economies throughout the region were identified and called to participate 
via the network of the Asia-Pacific Economic Cooperation (APEC) Industrial Science and 
Technology Working Group (ISTWG) and the Health Task Force.  
 
Methodology 
A combination of many foresight methods were used to conduct the research. A group of 
converging technologies were first identified by using bibliometric analysis, online survey and 
scenario planning. Then experts in various technological areas throughout the region were 
invited to jointly build roadmaps of these technologies by using the method of technology 
roadmapping. Workshops to conduct the foresight process were held in Thailand, Japan, and 
Chinese Taipei. 
 
Results and policy impact/implications 
The study resulted in four scenarios and six technology roadmaps for the region to combat 
emerging infectious diseases. The roadmaps of diagnostic technologies is presented in this 
paper as an example of the voluminous research outputs. Overall, particular attention was 
given to providing analysis and clear guidance for technological and human capacity building 
in developing members of the Asia-Pacific region, where infectious diseases are prevalent 
and resource is scarce.  
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Conclusions 
As a short-term outcome, this participatory process apparently stimulated actions taken both 
by individual experts and institutions involved, to work together in finding practical solutions 
to prevent and manage infectious diseases as well as bioterrorism. For the longer term policy 
implication, the technology roadmaps should provide guidance and 
specific recommendations for governments of member economies, the academia, and the 
industry on how to cooperate and respond to the region’s need for biosecurity. 
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Introduction 
Sustainable Development (SD) has become an overall policy objective in Europe. This is 
confirmed by the recent issuing of a renewed European Sustainable Development Strategy 
(EU SDS) and a variety of national and regional SD strategies. Making the concept of SD 
operational for public policies raises important challenges in terms of relevancy, accuracy 
and legitimacy. Without prospective approaches, including foresight and a variety of 
assessment tools, sustainable policy measures have a risk to lack a solid foundation.  
 
Methodology 
The purpose of this paper is to analyse how in Europe policy instruments have been 
developed in order to provide a solid foundation for sustainable policy measures. The 
analysis involved the set-up of a scoping study during spring 2008 to evaluate and compare 
different current practices. The selected IA exercises and research policy cases have been 
analysed on the basis of a set of criteria developed for this scoping study. The criteria for 
evaluating the use of IA tools incorporates: (i) the relevancy, i.e. 'How closely connected or 
appropriate IA of the EC and novel IA policy cases are to the renewed EU SDS.'; (ii) the 
accuracy, i.e. 'The quality or state of being exact or precise and correct in all detail, of being 
capable of, or successful in reaching the intended target.'; and (iii) the legitimacy, i.e. 'The 
extent to which the IA conforms to a given standard (= EU SDS and EU IA Guidelines).  
 
Results and policy impact/implications 
The empirical evidence of this scoping study confirms a broad variety of well-established IA 
related initiatives in Europe and the interviewed policy-makers and researchers find the IA 
approaches legitimate on a conceptual basis. Formal activities and guidance for IA, for 
example, are well established within the EC. Both communities however acknowledge that 
the full potential of IA tools to support sustainable policy measures in practice is not yet met. 
Researchers find often the scope of the current IA exercise too narrow and too sectoral to 
support real change in order to be able in anticipating the unsustainable developments. Still, 
the contribution of a formal IA exercise should be evaluated in its full context as being part of 
a broader policy process. The framing of the policy question for example, has often been 
established before the IA exercise was initiated. In addition, research projects often struggle 
to bridge the gap between science and the formal policy process. The tools used in any such 
process-based application must be simple, based as far as possible on rigorous analysis 
while recognising explicitly where value judgements are included (Turnpenny, 2008). 
Moreover, while being simplifications of reality, many scientific models remain so complex 
that they are seen rather as black boxes instead of transparent. Hence, some of what 
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modellers see to be the great strengths of modelling tools are felt by non-modellers to be 
serious weaknesses (Lotze-Campen, 2008). Consequently, research outcomes do not fully 
reach the policy-makers.  
These findings support that, although IA can provide researchers and policy-makers a 
relevant and legitimate common tool, in practice both communities only show a limited 
collaboration. Still, the scoping study reveals some evidence of effective close collaboration 
between researchers and policy-makers. The study also confirms, and this in contrast with 
most scientific literature (such as Weaver & Jordan, 2008), that these promising experiments 
are not only limited to research projects, but can also be found in formal IA experiences 
within the EC. This supports the importance of an intensive collaboration where researchers 
and policy-makers interact on equal bases to support a more integrated and explorative 
approach. As Cash and colleagues (et al. 2003), also describes, an assessment process is 
often more effective if the knowledge being produced and communicated at the interface 
between science and policy is perceived by both sides to be credible e.g., meets scientific 
standards, legitimate, e.g., produced by a fair process that reflects the interests of the 
stakeholders - and salient e.g., answers questions seen to be relevant by potential users.  
 
Conclusions 
Decision-making can only proceed in a sustainable way if the effects of new policy measures 
are explored and understood before they are introduced. Due to the nature and importance 
of SD, science and policy have both an important responsibility in this matter. Most practice 
of sustainability is based on a set of theories. However the connection in the other direction, 
i.e. between practice and theory, has traditionally being ignored (Gunderson et al., 2007). 
Sustainable assessment provides a mean where both communities of practice - researchers 
and policy-makers - can and should collaborate. To become more effective IA practice 
should go beyond the traditional supply approach of science. This is needed because the 
dialogue linking researchers and policy-makers will not happen by itself (Liberatore, 2001). 
Further research and policy initiatives should therefore include a joined collaboration 
between researchers and policy-makers to improve current IA practice. This will provide 
cross-fertilisation and learning opportunities among researchers and policy-makers providing 
a solid foundation for sustainable policy measures.  
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Introduction 
This paper presents the foresight approach developed in the “Agrimonde” project, designed 
to help the French agricultural research institutes (INRA and CIRAD) define their research 
orientations and participate in the debates on food and agriculture issues on the global scale. 
 
Methodology 
The methodology adopted by the Agrimonde project and implemented by a multidisciplinary 
working group combines a quantitative approach with a qualitative analysis in a 
complementary and interactive manner. The quantitative approach is based on a model of 
physical equilibrium between food production and its uses, including non-food ones, both 
expressed in calorie equivalents. Meanwhile, the qualitative analysis uses the quantitative 
study of past trends as a springboard to define regional scenarios for 2050 and break them 
down in terms of changes in population levels, diets, non-food use of agricultural products, 
cultivated areas, yields, etc. The quantitative module is then used to calculate the balance 
between biomass resources and uses in each region and by aggregation, on the global 
scale. Such a method enables to discuss, verify and, if necessary, rethink the assumptions of 
a given scenario. It also makes it possible to reflect on the consequences of the latter and its 
underlying assumptions, in a global perspective that takes into account numerous 
dimensions of food and agriculture issues and their interactions. 
 
Results and policy impact/implications 
The first result of the Agrimonde project lies in the definition of a path-breaking scenario - 
Agrimonde 1 - that assumes a radical parting of ways from past food consumption trends, 
and the satisfactory contribution of agriculture to global sustainable development. It allowed 
testing the concept of sustainable development and identifying the role that may be played 
by food and agriculture and the actions needed to achieve it. It also enabled to explore the 
predicaments that are revealed. 
Agrimonde 1 shows that some room for manoeuvre exists for meeting the needs in food of 
the planet in 2050 in a sustainable manner. Taking advantage of this leeway will require 
substantial efforts, and more specifically, the development of research on the following: 
• ecological intensification of agricultural systems, 
• the boundaries between productive lands and protected areas,  
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• the strategies of stakeholders to ensure the harmonious coexistence of the diversity 
of diets, of regional, historical, cultural and sociological paths, of ecosystems, of value 
chains on different scales, 
• the public policies that specifically take the multiple challenges into account. 
 
The primary goals of Agrimonde are twofold: 1) to prepare research institutions for the 
fundamental questions that agricultural research will face in coming years and 2) to 
contribute to the international debate on food and agriculture issues. 
The Agrimonde 1 scenario already produced a number of interesting questions that could 
influence future research programmes and projects, and will be discussed within the 
international community of agriculture research:  
• The strong impact of dietary changes on agriculture and ecosystems throughout the 
world. 
• The importance of losses during food storage, transport, processing and 
consumption.  
• The relation between ecological intensification, knowledge creation and spatial 
organisation. 
Another type of link between this foresight exercise and decision making is that it is intended 
to help local or regional planning exercises on food and agriculture be more easily related to 
global issues and balances. Agrimonde is important for these purposes as it enables to 
consider scenarios where a diversity of choices are made in the various regions, which is 
often not the case for the more standard models used to consider future food security on the 
global scale. Hence, the original foresight methodology that is being developed allows the 
conception of contrasting scenarios by bringing together a variety of actors, well beyond the 
usual research-policy nexus which involves experts from policy making and academics. The 
hybrid fora need innovative tools to enable various actors to put forward their concerns, 
visions of the future, knowledge and experience. Agrimonde is well designed to be one of 
these tools as it is simple and transparent; it encourages transversal and multidisciplinary 
approaches and links together global issues with regional and local concerns.  
 
Conclusions 
It could be the ambition of Agrimonde to try and change the conditions of the discussion 
about food systems and agriculture linked with international negotiations (on trade or 
development aid), in order to make it more pluralistic and open to emerging stakeholders. 
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Introduction 
This paper discusses the approach adopted to carry out a techno-economic foresight 
exercise on the creative content industries, within the EPIS (European Perspectives on the 
Information Society) project. The aim was to inform the EC policy making process with 
forward-looking intelligence and help identify priorities for the ICT R&D strategy. The creative 
content industries were selected for their significant contribution to growth and jobs in 
Europe, their key role in promoting cultural diversity and the disruptive character of the 
current transformation process of their value chain. While this process is likely to continue in 
coming years, the direction it will take is subject to technological, economic, institutional and 
social uncertainties. 
To reach our goals an adaptive foresight process was designed and implemented, adaptive 
in terms of:  
- stressing the need to adapt to changing contextual developments (as opposed to 
stressing the ability to shape the future) 
- assigning iterative monitoring and learning a central role in foresight  
- adding a client-oriented (possibly closed) strategy process to the usual open participatory 
processes of anticipation.  
 
Results and policy impact/implications 
The foresight methodology consisted of five main building blocks: (1) analysis of the sector in 
terms of actors and business models on the creative content value chain for different sub-
sectors, technology trends, societal developments, and user behaviour influencing those; (2) 
execution of an Internet-based, real-time Delphi expert survey building on a set of theses 
aimed at better understanding influential but uncertain driving forces shaping trajectories for 
the sector; (3) development of future scenarios spanning a broad spectrum of possible 
development paths, integrating results from all previous steps; (4) analysis of issues arising 
from the scenario process; (5) identification and discussion of policy issues, with particular 
emphasis on items likely to require policy action at European level.  
                                                 
17 The opinions of the author do not necessarily represent those of the European Commission (EC).  
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As the paper seeks to demonstrate, the novelty of the methodology lies in the mix of tools 
used to derive policy options, the embedding in an adaptive foresight framework and the 
implementation of a real-time Delphi survey. This approach allows exploring the future 
evolution of the creative content sector from several angles, based on a tailored involvement 
of experts, exploiting their respective sets of skills and knowledge depending on the stage of 
the process.  
Methodological lessons can be learned from this experience. For instance, the adaptive 
approach was well suited for handling the high degree of uncertainty and openness 
characterising the current evolution, not to say “eruption”, of this sector. The online real-time 
Delphi process enhanced the overall flexibility of the process, helping to deal with some of 
the most uncertain issues in a time-efficient manner. Policy-oriented considerations in a 
partly separate setting allowed tackling sensitive items as a kind of thought-experiment. It 
became also clear that the key dimensions for an impact assessment in a highly uncertain 
field can not be defined at the outset of the exercise, but only in the course of an exercise 
itself. 
As a result the project succeeded in defining four qualitatively different scenarios for the 
creative content industries with a ten-year horizon. Rather than advocating particular options 
those scenarios offer four distinct trajectories, each raising different policy challenges. The 
scenarios helped exemplify the insights from the background research and the Delphi survey 
(i.e. controversial vs. consensual issues), which was key for integrating findings and 
translating them into input for policy. 
As to the impact of the FTA on policy, it was limited in the sense that it did not lead to the 
direct development of policy measures or launch of specific initiatives. Nevertheless, our 
research confirmed some issues of major importance, even if some of them do not seem to 
fit in the current political agenda. In fact, the process raised a number of key issues and the 
controversies about them as seen from the perspective of different stakeholders which is an 
important result.  
 
Conclusions 
Overall, the methodological setup of the FTA exercise worked quite well and generated 
several forward-looking perspectives on the creative content sector. However it turned out 
that the well-justified mixture of methods was not completely appropriate to answer some of 
the ambitious questions that the client wanted to have answered. As far as the methodology 
is concerned it turned out to be necessary to engage with practitioners early in the process. 
The challenge is to manage to grasp the current situation and emerging trends by involving 
those who know best, i.e. the practitioners while ensuring a plausible new picture of the 
future can be shaped which the latter may not be willing to accept. Finally it has to be 
stressed that a creative content sector foresight turned out a particular challenge because of 
the high degree of uncertainty in all – technological, economic, social and structural – 
dimensions, which were very difficult to capture. 
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Introduction 
The focus on the future of technologies within FTA is only one side of the coin. On the other 
side acceptance is required for the need for new solutions beyond the business as usual. 
Especially in path-dependent large technical systems the preparedness to change the 
system is rather low. We propose a foresight based planning method (Regional Infrastructure 
Foresight - RIF) for Swiss regional waste water treatment organizations to select the proper 
strategy for their socio-technical system as a combination of technical and organizational 
solutions. This way of planning is in the tradition of policy and strategy studies in focuses on 
strategic decision making and organizational learning of the waste water treatment 
organization and its decision makers.  
 
Methodology 
A participatory foresight planning method was developed and three case studies with 
regional Swiss sanitation organizations were carried out.  
 
Results and policy impact/implications 
Learning processes take place on several levels: 
• Through deconstructing the regional sanitation system there is a system’s learning 
about the interdependencies of the subsystems and the influences of the contexts of 
the technical system. The participants create systems knowledge.  
• Through foresight scenarios on the context conditions of the sanitation system 
learning about identifying uncertainties of future challenges takes place. Including 
regional stakeholders initiates a learning process about logics of political discourses. 
The participants create target knowledge about desired system conditions. 
• Integrating a broad range of technical and organizational options (redefining regional 
settings/catchment areas, redefining tasks profiles, redefining range of included 
technologies and organizational forms) - both established and radical innovative 
solutions - helps the participants to think about alternatives to the business as usual 
strategy. Therewith transformation knowledge is established. 
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Conclusions 
People from different epistemic communities (from lay people to experts) come together in 
the planning phase and analyze the system out of different problem views and mindsets. 
This creates a more realistic understanding of the system and its strength and weaknesses. 
They learn through deconstruction, future thinking and reconstruction and assessment of 
several alternatives. This delivers the basis to learn about the opportunities and threats of the 
options and build the ground for acceptance of even radical innovations. Results out of three 
Swiss case studies are presented. 
 
References 
Coutard, O. (1999). The governance of large technical systems. Routledge, London,  
Hughes, T.P. (1987). The Evolution of Large Technological Systems. Bijker, W., T.P. Hughes and T. Pinch: The 
Social Construction of Technological Systems. Cambridge/MA, 51-82. 
Joerges, B. (1998). Large technical systems: Concepts and Issues. Mayntz, R. and T. Hughes: The Development 
of large technical systems. Westview Press, Boulder, 9-36. 
Larsen, T.A. und Gujer, W. (2001). Waste design and source control lead to flexibility in wastewater management. 
Water Science and Technology 43(5), 309-317. 
Lienert, J., Monstadt, J. und Truffer, B. (2006). Future Scenarios for a Sustainable Water Sector - A case Study 
from Switzerland. Environmental Science and Technology 40(2), 436–442. 
OECD (2006). Infrastructure to 2030 telecom, land transport, water and electricity. OECD, Paris 
OECD (2007). Infrastructure to 2030 Volume 2: Mapping policy for electricity, water and transport. OECD, Paris 
Pahl-Wostl, C. (2005). Information, public empowerment, and the management of urban watersheds. 
Environmental Modelling & Software 20(4), 457-467. 
Ringland, G. (2002). Scenario Planning managing for the future. John Wiley & Sons, Chichester 
Schoemaker, P.J.H. (1995). Scenario Planning - a Tool for Strategic Thinking. Sloan Management Review 36(2), 
25-40. 
Wilderer, P.A. (2004). Some thoughts about future perspectives of water and wastewater management. Water 
Science and Technology 49(5-6), 35-37. 
 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
 
 
149
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
POSTER'S BRIEFS BY THEME 
 
 
 
 
 
 
150 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 1: METHODS AND TOOLS CONTRIBUTING TO FTA 
 
151
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THEME 1: 
METHODS AND TOOLS CONTRIBUTING TO FTA  
 
THEME 1: METHODS AND TOOLS CONTRIBUTING TO FTA 
 
152 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 1: METHODS AND TOOLS CONTRIBUTING TO FTA 
 
153
1. EXPLORING NEW TECHNIQUES IN FTA FOR THE 
DEVELOPMENT OF HUMAN CAPITAL. THE CASE OF 
UZBEKISTAN 
 
Elena, S. 
Scientific Fellow 
European Commission - Joint Research Centre; Institute for Prospective Technological Studies (IPTS)  
E-mail: Susana.ELENA-PEREZ@ec.europa.eu 
 
Abdullaeva, N. 
Faculty of International Economic Relations, University of World Economy and Diplomacy 
Email: nargiza_abdullaeva@yahoo.com 
 
Tashpulatova, N. 
Department of New Technologies in Education Process, Center for the Development of Higher Education 
Ministry of Higher and Secondary Specialized Education of Uzbekistan 
Email: nozanor@mail.ru 
Warden, C. 
Instituto de Astrofisica de Canarias, 38200 La Laguna, Tenerife, Canary Islands - +34922 605220 - campbell@iac.es 
 
Keywords: Foresights techniques, Uzbekistan, Higher education sector, intellectual capital.  
 
Introduction 
Uzbekistan has a high literacy rate and a young population with about 40% below the age of 
17 (UNDP, 2008). More than fifty thousand university graduates join the active adult 
population each year and the potential contribution of this skilled human capital should be 
developed to its fullest extent. A major challenge is that of prioritizing and strengthening the 
Higher Education (HE) system while attracting increased resources to this sector 
(Tashpulatova, 2007). The ongoing effort to reform the HE system in Uzbekistan aims at 
keeping the education system competitive by strengthening human capital, equipment and 
information bases (Law on “Education" and "National Programme on Personnel Training in 
Uzbekistan”, 1997). As part of this effort, there is a need to apply FTA methodology to the 
development of the Intellectual Capital (IC) of all of the citizens who can be attracted into 
obtaining a HE and at the same time ensuring that this education equips them as people to 
enjoy a successful and productive role in the country’s development. 
The purpose of the initiative presented in this poster is to combine foresight methodologies 
with IC development by using both the extrapolative and the normative approaches of FTA 
to: explore and create prospective visions and anticipations of future possibilities, and work 
back from a set of imaginary future scenarios to identify those policies, courses of action and 
level of resource dedication which could lead to these and why. 
 
Methodology 
There are several types of Foresight methodologies and approaches (Barre, 2002). In the 
Foresight in HE system at the first stage we propose to use two-rounded Delphi approach to 
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identify the similarities and differences of opinion and priorities among the key groups of 
stakeholders (Government officials, senior academic and university managers, business 
leaders, university students and their parents); and cross-disciplinary expert panels at the 
second, in order to clarify the goals and resources for their achievement (Abdullaeva, 2007).      
 
Results and policy impact/implications 
Although the reform process in the HE sector in Uzbekistan has been going on for more than 
10 years, there are still outstanding issues that require the government’s urgent attention. By 
applying foresights techniques we expect to provide some useful insights for policy makers in 
the following issues: 
 The analysis of the number of students in HE.  
 The challenge of providing employment for the graduate students, which has to be 
compatible with not only the economic policy but with the industrial policy.  
 How to correlate the demands from the market side for an educated and qualified labour 
force in particular specializations (e.g. in engineering) and the education supply system 
from the university side.  
These techniques would be useful for drafting the vision of HE system development in the 
framework of human capital development for the next 10 years. 
 
Conclusions 
This poster presents an exploratory study of how to combine adaptive foresight 
methodologies (Eriksson and Weber, 2006) to investigate prospective visions and 
anticipations of future possibilities of the HE sector in Uzbekistan with IC approaches to build 
and manage competitive and outstanding universities.  
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Introduction 
Group discussion in panels of experts and stakeholders is widely used in foresight both to 
produce future visions and images, and to elaborate present-day decisions and action plans. 
However, in assessing these panel-based methods, little attention has been dedicated to the 
social and communicative processes occurring in group discussion and to the biases they 
may generate. Relying on literature on focus group in social research, a framework for 
assessing these processes and their potential biasing effect can be outlined. 
 
Methodology 
A review of the relevant foresight literature can illustrate the relevance and diffusion of panel 
based methods and how activities in panels are based on in-group communication processes 
and tend to be relatively unstructured. 
Assessment activities of those methods seem to focus on internal consistency of outcomes 
and on appropriateness of “inputs”, i.e. the selection of panelists according to different 
criteria, while little attention has been dedicated to social processes occurring in group 
discussion and to the biases they may generate. 
Foresight panels and focus groups are both ad hoc groups, which are deliberately created to 
perform a task and whose members’ behaviour is integrated, interdependent, and 
cooperative, for it is oriented to reach the goals that have been established for the group [1]. 
Foresight panels and focus groups share therefore the same patterns of in-group dynamics, 
and namely: 
 communication, which responds to rules which are decided explicitly and formally with 
the creation of the group; 
 negotiation, which is stimulated through the previously established rules of 
communication in order to maximise those changes in members’ behaviour, 
competences, and activities that required to accomplish the task; 
 change, which is maximised through the process of negotiation; 
 leadership, which is either exogenously imposed or explicitly agreed upon by group 
members. 
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Results and policy impact/implications 
Relying on the common patterns of in-group dynamics, we can refer to literature on focus 
groups in social research for mapping biases generated by face-to-face group discussion in 
foresight panels (see especially [2, 3] and, inter alia, [4, 5]). Accordingly, we can distinguish 
the following groups of biases: (1.) centred on the context; (2.) centred on the 
moderator/researcher; 
(3.) centred on cognitive processes. 
The first group refers to: the influence of the perceived identity of the moderator on the 
discussion, especially when sensitive topics are discussed or when participants come from a 
minority or a disadvantaged group [4]; the selection of information by the researcher during 
the phase of analysis of the results themselves, no matter how much detailed and focused is 
the questioning route. The second group of biases relates to the context of the discussion, 
e.g. the degree of ‘formality’ of the institutional context influences several aspects of the 
research process, including recruitment, the relationship between facilitator and participants, 
and how explicitly the rules of conversation are established. The third group of biases refers 
to the cognitive and communicative processes that occur during the group discussion. The 
first process is the association of meanings to the expressions used during the discussion by 
group members, as ambiguities and plurality of meanings in natural languages can in fact 
jeopardize the results of the group discussion. The second process is the finding and the 
organisation of information: the reticular interaction, which occurs in group discussions, 
permits an amplification of information generated during the research, but literature argues 
that the limited duration of discussions might make emerge only information, which is 
common to all the participants. The third process relates to the expression of value 
judgements and to the evaluation of answers by other group’s members, which can be 
affected by the presence of charismatic participants, by the social pressures pushing towards 
answers that can considered socially acceptable, and by the public compliance towards the 
moderator, inter alia. 
 
Conclusions 
Relying on the literature on focus group in social research, we can have a clearer picture of 
the biases and of the possible distortions occurring in foresight panels. Foresight is hence 
called to undertake a reflexive effort aimed at better understanding how representations, 
images and visions, are generated by in-group discussion. Such improved comprehension 
allows coping with the problematic aspects of panel based methods, and this improved 
awareness can permit to retain well-known advantages and to control possible distortions. 
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Introduction: 
Web 2.0 is a commonly-used term to designate the phenomenon whereby web users are not 
mere receivers of digital content (e.g. information, entertainment) but also actively 
participating as actors via webpages, blogs, forum discussions or searches. Although most 
technological blocks have been available for long time, it is only now that it is becoming truly 
a medium to connect millions of minds.  
Web 2.0 offer a diverse networking type, potential for flourish creativity and knowledge 
production. These are important assets for Future-oriented Technology Analysis. So far, FTA 
practitioners tend to use methods or processes which interface only a relatively small number 
of knowledgeable minds towards common endeavours such as visions, scenarios or 
roadmaps. The question arises how Foresight might take advantage of the functionalities and 
reservoir of knowledge that web2.0 tools offer in improving FTA approaches, processes, 
methods and outcomes. 
 
Methodology 
The poster focuses on two characteristic web2.0 applications, namely Online Social 
Networks (ONS) and Search Engines (SE).  
• The nature and ‘philosophy’ of ONS, their set-up and their modes of operation and 
services can contribute to four dimensions of foresight, namely by providing evidence, 
expertise, creativity and collective intelligence. ONS provide functionalities to 
encourage the dissemination of creative works. 
• ONS can provide evidence by analysing recorded exchanges of information amongst 
participants in discussion forums. Comparing this with other available information, 
such as member profiles, behaviour or networking patterns, it can provide meaningful 
knowledge for instance on emerging changes in social behaviour. 
• ONS can support collective or “collaborative” intelligence for a range of goals. The 
success of Wikipedia proves that dispersed individuals not knowing each other can 
cooperate and produce voluntarily excellent work through an ad-hoc IT system. 
• New generation Search Engines employ individual and collective (e.g. social-network) 
user data, to return personalised results and services. They are becoming ’intelligent 
systems’ which learn from the search patterns of millions of users.  
• The SE's machine learning is still rudimentary compared to children learning. 
However, machines can learn non-stop from the behavioural patterns of many 
people, not forgetting anything and being regularly upgraded, whereas we all age and 
ultimately die, leaving just a little bit of our knowledge behind. The more the 'semantic' 
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gap narrows, the more machines will be able to generate relevant hints and intelligent 
answers to questions about possible futures. 
 
Results and policy impact/implementation 
The study of the user behaviour during search (through user cookies, logs, etc.) is used by 
search engine providers to adapt their advertising campaigns and to improve their services. It 
is targeted to adapt in a minimal time changes in consumer behaviour or marketing 
segments for commercial purposes, but also for academic interests. By monitoring user 
search behaviours may reveal some trends and weak signals of upcoming larger social 
trends.  
The changes in communication patterns and the increasing trust within collective 
communities presented in the text are examples of emerging social trends that can be 
detected by OSNs. As similar approaches are already being used in market research for 
commercial purposes, these experiences may have relevance for foresight.  
 
Conclusions 
OSNs can enable collective creativity through IT-based modalities in communication and 
interaction at a large scale. The sharing multi-media material produced by members is 
already triggering the dissemination of creative works by individuals. In the future, we expect 
that more IT-enhanced tools, such as participant-enabled avatars in three-dimensional 
environments like the ones in Second Life, could be used –for example- to create foresight 
scenarios in a virtual world. These tools are not yet suitable for the settings of traditional 
scenario-building exercises, but in the future and they could offer the possibility of carrying 
out large-scale simulations, with many profiles at a reasonable cost.  
SE search analysis (e.g. user interests, trends, etc) share some features with expert 
systems. It may allow detecting and monitoring emerging changes in social behaviour by 
analysing patterns of search. The value of SE information may become even bigger 
combining with relevant OSN information, such as member profiles, behavioural patterns or 
lists of contacts. Although cross-linking databases and data mining of information for 
foresight purposes may technically be feasible it may not be possible in practice (e.g. for 
privacy concerns)  
The Wiki-experience shows that dispersed and inhomogeneous groups can operate and 
produce excellent results. They do this by auto-regulation of internal thematic controversies 
with a minimum of operational management. If a similar suitable framework could be 
established, OSNs may also provide a platform for foresight practitioners and interested 
individuals. However, designing and running such a tool may not be straightforward: in 
traditional foresight settings the coordinator has a reasonable influence and can steer the 
discussion towards a given objective. In a less structured and non-hierarchical setting, like 
OSNs, the role of the coordinator is less influential at the risk that discussions may drift away 
without leading to tangible results. 
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Introduction 
Are we approaching the beginning of the end of European agriculture? Or are we moving to 
a post-production era in which financial attractiveness of alternatives to industrial farming are 
set to grow? 
How can the EU’s Common Agricultural Policy (CAP) incorporate proactive recognition of 
climate change and the outcomes of WTO negotiations? 
How should markets respond to increased demands for food safety and environmental 
sustainability, and to the emergence of new technologies? 
Putting these questions and others into perspective will be the aim of Ag2020—Foresight 
Analysis for World Agricultural Markets (2020), an EU project under fp6. Using novel 
foresight methods, including policy scenarios and “images of the future”, ag2020 is a trans-
disciplinary project with 13 partners from around the EU. The project uses participatory 
methods order to anticipate what EU agricultural markets might look like in 2020 and beyond. 
Ag2020 will ask how we can get to favourable outcomes and examine policies at a regional 
level. 
Rather than passively awaiting developments, ag2020 will proactively describe alternative 
futures for the global agriculture market. It will also develop corresponding policy scenarios 
that describe ways in which politicians, civil servants, farmers and other actors can direct 
change towards desirable targets. 
 
Methodology     
The foresight method developed in this analysis is innovative because it combines qualitative 
knowledge and quantitative data allowing the conclusions from the individual analysis to 
converge into a variety of policy scenarios. Furthermore the method allow for a sensitivity 
analysis on a regional basis. 
Quantitative scenarios: To perform baseline scenarios and quantitative sensitivity analysis a 
modelling framework has been constructed, existing of four economic models (ESIM, CAPRI, 
IMPACT, LEITAP, (Van Meijl et al., 2006)) and a more ecological-environmental based 
model framework (IMAGE, (Eickhout et 
al., 2006)). The obtained macro level 
relationships is used to estimate the 
environmental burdens, between the 
changes in output of crops, livestock 
and other agricultural products and the 
use of inputs such as nutrients, 
pesticides, packaging etc. Following 
that we have a relationship between the 
emissions arising from these inputs, 
 
LEITAP Global 
Economy-wide
IMPACT Global 
focused mainly on world agriculture 
ESIM EU 
focused mainly on European agriculture 
CAPRI EU-Regions 
focused only on European agriculture 
IMAGE 
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and ambient environmental impacts (Markandya et al, 2002). 
Quantitative policy scenarios: The policy scenarios aim at reaching the objectives, at the 
European level, of regional development, economic efficiency and environmental protection 
for the period 2006-2020. 
In this context the backcasting 
scenario approach is used to 
describe visions of possible future 
states which seem plausible under 
different sets of assumptions and 
provide a background against 
which policy assessments can be 
made (POSSUM, 1998). The 
backcasting approach consists of 
a number of elements. 
These components are used to 
construct Images of the Future, 
which focus on the end state of the 
sector at the end of the study 
period (2020). Policy scenarios 
include the trajectory from the 
present state to an Image of the 
Future, which encompasses policy 
measures, paths and policy 
packages that would promote the 
desired developments. 
 
Results and policy impact/implications 
The results will support the formulation and implementation of the revised common 
agricultural policy in EU by 2013, and assess the impact of different strategic policies on a 
regional level. 
 
Conclusions 
AG2020 use an innovative scenario method to develop a range of policy scenarios that can 
meet EU targets of sustainability (economic, regional development, environment, and food 
safety and quality). Key indicators of these targets will be identified and used to assess the 
influence of world market developments in a range of policy scenarios. To perform the 
analysis on an EU regional basis a number of case studies will be carried out representing 
the geographical variation and different challenges of agriculture. The analysis will 
incorporate findings and expertise of other foresight exercises on both national, EU and 
international level. 
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Introduction 
In this paper we will analyse the usage of FTA to support decision-making in employment 
policy relate to specific occupational groups. The examples can be better understood if one 
focus on the nanotechnology and its implications on some sectors (clothing, bio-medical 
engineering, micro-electronics). When this is done will be clear which occupations will 
engage a restructuring process (engineers, specialised technicians, qualified machine 
operators, quality controllers) and what policies are being designed to cope with it. This 
means toward which extend social partners have driven specific policies on these issues 
(focused in their sectors). And means also which are the Governmental policies towards the 
support on the increase of investments in the nano-science and nano-technology research, 
especially the one on research in social and economical implications of nanotechnology 
developments. Examples of application of scenarios on the nanotechnologies in several 
sectors will be presented. In this paper is intended to make further analysis on the perceived 
impacts on labour markets (of high qualified workers, of engineers and technicians, and so 
forth), using those possible scenarios. The purpose of this paper is to demonstrate the 
impact of the application of FTA, how it is being used to anticipate employment changes. The 
above mentioned sectors have a large importance in the national labour markets of Portugal 
and the Netherlands. And in these countries there are clear supporting policies towards the 
development of nanotechnologies (in Portugal through the organisation of the INL – 
International Iberian Nanotechnology Laboratory and in the Netherlands with programs like 
NanoMed among other). Revision of these policies will be made to assess the inclusion (or 
not) of labour market impact items in the FTA applied there. 
 
Methodology 
The interaction between the further development of nanotechnologies and employment 
structures can be investigated in two ways. The first, in a sense more conventional, approach 
is to study the economic implications of nanotechnologies and its effects on the labour 
market. This has some substantial methodological challenges. First of all: Up to now it is 
quite blurred what in detail should be considered as nanotechnology — and what should not. 
The definitions of nanotechnology proposed so far are rather broad and unspecific, and they 
leave lots of room for interpretation. None of them is generally accepted in the scientific 
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community. The definition used determines the “economic value” which is unsatisfactorily 
from a scientific perspective. Second, the scientific and political attractiveness of 
nanotechnology stems from its role as an enabling technology. That means that 
nanomaterials or nanotechnology components will be a decisive part of a more complex, 
usually ‘‘macro’’, product where the ‘‘nano’’ content might not be identified or recognized 
easily. These products are and will continue to be increasingly used in a number of fields and 
difficult to be numbered. A third problem arises from different quantification and valuation 
methodologies for “enabling” components.  
A second, perhaps more interesting, approach is linked to the question how existing 
manufacturing practices and related qualification structures foster or hinder the future 
diffusion of nanotechnology developments. In most industrial branches, key qualifications are 
linked to knowledge about materials of certain groups and related processing technologies.  
 
Results and policy impact/implications 
Since most nanotechnology developments combine materials of different groups and use 
new structuring or analytical technologies, new multi-disciplinary multi-material qualifications 
are needed. Since those are not widely developed within the recent educational paradigm, 
their lack might shape the future development of nanotechnologies in various directions.  
The EC calls upon to foster interdisciplinary training and education for R&D in 
Nanotechnology and Nanosciences, focusing on physics, chemistry, biology, toxicology and 
ecotoxicology and engineering, but also including entrepreneurial studies, risk assessment, 
and social and human sciences where appropriate. Training programs should also be 
targeted specifically at SMEs, who often lack the necessary ‘in house’ expertise or 
resources. And is stated that “due to the nature of N&N, societal issues may arise and should 
be anticipated e.g. for less skilled labour, as regards the risk of a disequilibria amongst 
different EU regions and as regards ensuring affordable access to the benefits of N&N e.g. in 
nanomedicine”. 
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Introduction 
In this paper the utilisation and economic success of an advanced strategic thinking 
perspective – the foresight activities in farm management - are scrutinised. The research 
questions in this paper are: 1) what kinds of foresight activities do farms have overall and 2) 
does economic success differ in different farm groups according to their future orientation 
and goals. Management practises are approached according to their time-scale. Operational 
management refers to less than one year planning practises that uses farm’s competence to 
react in the best possible way to the current situation. Strategic management is used for 
preparing for changes in operational environment and allocating farm’s resources efficiently 
in more than one year but less than five years perspective. Visionary management refers to 
more than five years time frame in planning practises and it prepares an organisation for 
future uncertainties. Four important dimensions in foresight activities were defined and they 
were then used as basis for questionnaire construction. The measuring dimensions were: 1) 
time scale of the foresight (operational, strategic, and visionary), 2) foresight perspective 
(passive, reactive, preactive, and proactive), 3) operational focus of the foresight activities in 
farm management and 4) the scale of the used foresight information (from local to global 
market conditions).  
 
Methodology 
The data consisted of a questionnaire that was prepared in March 2007 as part of yearly 
repeated Farm Accountancy Data Network (FADN) survey in Finland. The basic data that 
was used for measuring the economic success was taken from the FADN data (years 2004-
2006). The FADN system bases on a sample of over 1,000 farms in Finland. In the mail 
survey the questions were asked mostly on Likert scale 1 to 5. The future goals (importance 
rating) were asked to construct farm groups in evaluating the economic success of different 
farm types.  
 
Results and policy impact/implications 
The analysis was done through a factor analysis and K-means cluster analysis. According to 
the analysis, the farms were then grouped into three farm groups, namely 1) the traditional 
and environmentally oriented farmer, 2) the economically oriented ”Euro” farmer, 3) The 
growth oriented ”economics of scale” farmer. These constructed groups were then 
scrutinised against a selected indicators setup that are presented in Table 1. The agricultural 
policy and the future quantities of different agri-subsidies were considered most difficult to 
anticipate (on the Likert scale 1 to 5 as 1=extremely easy, 5=extremely difficult). The further 
off we go from farm’s local markets to EU or global market, the more difficult it is for farmer to 
evaluate the future changes in market conditions. Farmers considered that the need for 
development of knowhow and working ability within farm was the easiest subject to 
anticipate. The costs of production and the investments were considered into the middle of 
the ranking.  
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The traditional and 
environmentally 
oriented farmer 
The growth oriented 
”economics of scale” 
farmer 
The economically 
oriented ”Euro” 
farmer 
Future goals within the group 
Mental satisfaction as 
being a farmer, taking 
care of the state of the 
environment 
Growth, rationalisation 
of production, deve-
loping professional 
skills, continuity of 
family farm 
Good profitability, 
good  liquidity and 
the sufficiency in 
income financing, 
reasonable 
subsistence 
Number of farms in a group 39 140 104 
Year of birth*  1955 1962 1960 
Time scale of planning less than five  over 10 years from 5 to 10 years 
Foresight perspective operational, passive 
strategic&visionary, 
preactive 
operational&strategic, 
proactive 
Working hours / year*  2483 3868 3386 
Arable land (hectares)* 32,3 60,8 52,6 
ESU (European Size Unit)* 24,5 52,7 45,0 
Gross return* 66 506 151 947 125 828 
Family farm income* 15 159 31 867 26 770 
Entrepreneurial profit* -22 396 -24 478 -21 800 
Profitability coefficient* 0,27 0,54 0,52 
Equity ratio* 89 76 80 
Debt-equity ratio* 32 62 58 
 
Table 1: The differences in farm structure and economic indicators of the three farm groups *(mean 
value) 
The farms divided quite equally in different production lines. However, there are relatively 
more pig and dairy farms in the growth oriented farm group. Debt-equity ratio, farm structure 
and the age of farmers indicate that in this group these are the farms that have invested 
strongly for the future. Correspondingly, mixed production (mainly combination of livestock 
farms) and horticulture farms located most general in the economically oriented group. 
Cereal and other crop farms settle themselves in the traditional and environmentally oriented 
group. In this group also the equity ratio is best, but also the age of farmers is highest. The 
profitability coefficient remains modest in each farm group. Overall, the FADN system and its’ 
data base gives farms opportunities to benchmark their structural and economical 
performance between farms and production lines. The results also indicate the need for 
reconsideration of agricultural policy measures i.e. ageing farmers, the support in developing 
farm structure, rational investment policy and taking care of the profitability development in 
farms. 
 
Conclusions 
In this paper two important aspects were studied to define the role and the meaning of 
foresight activities in farm business. According to the results it seems that the constructed 
three farm groups differ from each other in term of future orientation, structure, and 
economical success. This study proposes new insight and benefits of the long range 
planning in farm management.  
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Introduction 
The partial results presented here form part of a broader research aimed at producing a 
diagnostic study of the building materials and components sector (HAGA, 2008). The 
diagnostic analysis conducted in the course of the research employs the prospective vision 
concept, which differentiates it from traditional sector diagnostic studies. The Brazilian 
construction sector has recently been showing intense growth, and its dynamism is due to 
institutional changes and evolution in the macroeconomic scenario. This explorative research 
is inserted in this scenario and aims to make a diagnosis of the production and sales sectors 
of materials in the house construction production chain, using the concept of technological 
foresight. 
The objective of this poster is to describe the application of the method adopted and some 
main results, like the identification of critical factors, their respective driving and restrictive 
forces. 
 
Methodology 
The method is based on bibliographical and descriptive researches, also using field data 
collection to gather up-to-date information. The conceptual model proposed by Castro & 
Lima (2001) of technological foresight method for production chain analysis was adopted. 
The characterization process represents what is called the first diagnostic step. This part of 
the research, which aims to establish a structure model of the building materials sector in 
Brazil, was based on the analysis of the classifications of this industrial sector and on 
fundamental concepts used in the technological foresight studies: systemic vision, production 
chain and prospective vision. The determination of performance critical factors corresponded 
to the second diagnostic step and resulted in an overview of the most critical sectors and 
those with potential quality problems, based on the comparison between the presence and 
efficiency of quality systems and the main structural problems of each investigated sector. 
The critical factors allowed the main compelling and restrictive forces to be selected (Table 
1). It was the last diagnostic step. 
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Results 
Table 1: Critical Factors and forces 
SECTOR Division Degree of 
impact 
Critical factors  Forces Cr* 
Sand and 
Aggregate  H 
Transportation cost 
Informality index 
Productive capacity (general) 
Government-level planning (+) 
Excessive environmental requirements (-) 
Productive capacity of the machine and equipment sector 
(+) and environmental requirements (-) 
Ef 
Wood  H 
Transportation cost 
Product quality for construction 
Productive capacity 
Productive capacity 
Government-level planning (+) 
Poor managerial and entrepreneurial capacity (-) 
Government incentives for reforestation (+) 
Excessive environmental requirements (-) 
Ef 
Limestone  
H 
M 
H 
Transportation cost 
Conformity index 
Availability of energy materials 
High taxes (-) 
Index of participants in quality programs (+) 
Energy matrix (+) 
Ef/C 
Gypsum  H Transportation cost (logistics) Investments on transportation infrastructure (+) Ef 
Ceramic Red H 
Transportation cost 
Operational costs 
High taxes (-) 
Ef/C 
 White M Transportation cost (logistics) Investments on transportation infrastructure (+) Ef 
Glass  M Transportation cost Investments on infrastructure Ef 
Cement  M 
Transportation cost 
Productive capacity (specific regions) 
Productive capacity (new plants) 
High taxes (-) 
Availability of credit for the purchase of machines to 
expand productive capacity (+) 
Excessive environmental requirements (-) 
Ef 
Iron Bars and frames M Transportation cost (logistics) Investments on transportation infrastructure (+) Ef 
Building stones  M Transportation cost (logistics) Investments on transportation infrastructure (+) Ef 
Aluminum Door and window frames L Transportation cost (logistics) Investments on transportation infrastructure (+) Ef 
Copper Wires L Transportation cost Investments on infrastructure Ef 
Zinc Ironware L Transportation cost Investments on infrastructure Ef 
Chemical and 
Petrochemical PVC L 
Lack of raw material (from the 
petrochemical sector) Energy matrix (+) 
Ef 
 Paints L Lack of raw material (monomers of chemical sector and packaging) Energy matrix (+) Ef 
Sales (in general)   
Transportation cost (logistics) 
Worker turnover 
Speculative purchase 
Investments on transportation infrastructure (+) 
Rigidity of labor laws (-) 
Mechanisms to avoid speculation (+) 
Ef 
Degree of impact: (H) High, (M) Medium, (L) Low 
Cr: Current performance criteria - (Ef) Efficiency, (C) Competitiveness, (S) Sustainability, (Q) Quality and (Eq) Equity 
 
Conclusions 
The research shows that all segments of the Brazilian construction sector are focusing their 
efforts to obtain production capacity efficiency, so as to guarantee the supply of their 
products. The scarcity of data and knowledge regarding the distribution of building materials 
leads to the conclusion that the exercise undertaken in this research study - containing 
important pointers for undertaking further diagnostic and prognostic studies - could certainly 
provide valuable information for formulating strategies for the development of the housing 
construction production chain and its components/sectors in Brazil. It can be concluded that 
the adopted method shows strong potential to be used to analyze production chains in the 
construction materials industry for developing countries. 
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Introduction 
Currently, the growing demand of food and energy causes rapid change in societies and 
concern over energy security.  This concern leads to many long term consequences 
worldwide.  In order to handle this subject properly, Thailand’s National Economic and Social 
Advisory Council (NESAC) and National Science and Technology Development Agency 
(NSTDA) with the assistance of APEC Center for Technology Foresight conducted a 
research to study social, economic and environmental impacts to Thailand that could 
potentially caused by the country’s first nuclear power plant.  According to the situation up to 
2007, the power demand of Thailand has been growing rapidly, but the energy resources 
used for power generation are limited.  Thai government has been well aware of the 
problems.  Recently, Thai government considered nuclear power to be an option for power 
generation and decided to conduct a feasibility study to build nuclear power plants in the 
country.  However, if Thailand has the first nuclear power plant installed, many 
consequences to the country could be anticipated, for example, low electricity cost, safety 
security, etc. It is realized that the governmental decision-makers and stakeholders will need 
to make certain pre-emptive decisions specifically to address these potential consequences.    
 
Methodology 
In the process of this research, after an extensive literature review and consulting leading 
national advisors in the topic, multiple rounds of group discussion were employed to identify 
social, economic and environmental impacts of nuclear power plant in different time frames.  
The study focused on three time frames of the nuclear power plant lifespan: the planning 
stage (0-3 years) construction stage (3-15 years) and operation stage (15-50 years).  Local 
experts and stakeholders in this area were invited to participate in the group discussions to 
share their opinions including to develop policy recommendations to handle emerging issues 
that potentially have high impacts to the country during the next 50 years due to the possible 
installation and operation of the country’s first nuclear power plants. 
 
Results and policy impact/implications 
The study identified a list of emerging issues from now to the next fifty years, and some key 
policy recommendations to the government.  Some issues were recognized to have high 
impact to the country across different time frames, for example: 
1) Public acceptance; Public should be informed both positive and negative aspects of 
nuclear power.  High ranking nuclear officers should stay near the nuclear power 
plant area to improve trust from local people.  Information centre should be 
established to collect data and to report the situation to public, especially, when there 
is any nuclear incident. 
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2) Human resource development; 800-1000 well-trained staffs are required to support a 
1000 MWe nuclear power plant.  Human resource development (HRD) must be 
prepared in advance.  Candidates of high skill positions (for example, regulators) 
should have on the job training at countries with high experience in nuclear 
technology.  HRD should continue, even when the Nuclear power program are 
delayed. 
3) Technology localization and technology transfer; after the country commits to a long 
term nuclear program, the country should have technology localization policy to 
design the direction of domestic industries.  Foreign investors should be supported to 
invest in nuclear power.  Technology transfer should be included in the procurement 
contract. 
 
Conclusions 
It is a very challenging task for a country to have nuclear energy for the first time.  It requires 
proper development in many aspects, for example, legal and regulatory system, industrial 
infrastructure commerce, technology development and transfer including HRD, Nuclear 
Safety and Environmental protection, public acceptance, etc.  In order for Thailand to 
generate electricity using nuclear power; it is clearly not only the responsibility of government 
but very wide range stakeholders need to get involved.  Currently, Nuclear Power Plant 
Development Office (NPPDO), of which some of the authors are also members, is 
developing policy strategies and action plans to handle the critical issues such as technology 
localization policy, public acceptance, HRD and other key issues.  Many universities and 
nuclear related institutions are also studying the current status readiness of the country. 
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Introduction 
Similarly to other societal research fields, context matters in foresight (Havas, 2003), in terms 
of approach taken and methods used in different countries or clusters of countries. This is 
due to path-dependence of foresight systems, but also to conditioning by political, scientific 
and cultural systems in place. The Eastern European countries are still placed in the 
category of emerging economies, although most of the respective states became members 
of the European Union; their specific needs were addressed through community support 
provided by the FP5 research projects eForesee - " Exchange of foresight relevant 
experiences for small European and enlargement countries", and ForeTech - "Technology 
and Innovation Foresight for Bulgaria and Romania".  
 
Methodology 
Analysis of recent foresight activities carried out in "emerging European countries" based on 
literature review, the authors' own research and practice in foresight and futures studies.  
 
Results and policy impact/implications 
There is a relatively scarce national experience with conducting foresight exercises in 
Eastern  European countries, national foresight exercises having been completed by 
Hungary (www.tep.hu), Czech Republic (www.foresight.cz) and, more recently, Romania 
(www.strategie-cdi.ro); their respective involvement in cross-country studies being a weak 
and late one. In the context of cross-country studies (for instance ERA-NET ForSociety), a 
lack of a common European language of foresight, including the understanding of key 
concepts, the range of methods used and the width of stakeholders' involvement has been 
reported, since involved stakeholders were mostly representatives of industry and business, 
to the expense of academia and NGOs.  
In the particular context under consideration, there are also limitations in the range of 
methods of current use in foresight, due to economic turbulence; leapfrog evolutions of the 
Information Society/Knowledge Society, inherent limits of predictability of phenomena; 
distorted perceptions of the Information Society/Knowledge Society, along with lack of 
relevant, complete and accurate input data, and discontinuity in the unfolding of foresight 
exercises sequence. Specific national conditions, such as fragmentation of policy actors/ 
visions induce further limitations in foresight in the context of policy cycle.  
There are limitations specific to foresight tools, such as Zeitgeist or Collingridge Dilemmas. A 
particular issue is the gap between theory and practice in foresight, especially in the so-
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called 'praxis foresight' (Hideg, 2007) that responds to practical needs, such as for IST / R&D 
policy.   
Two particular areas of challenge concern experiences with emerging European countries 
and the use of foresight-based intelligence-building for specific policy needs. Eastern 
European countries are a realm of atypical encounters as to elaborating and using foresight 
studies, also pertaining to their methodological background. Arising from the very high speed 
of technological change and breakthroughs in IST with respect to other technological 
domains, a further limitation concerns the application of foresight techniques to specific areas 
of research and technology e.g. Information Society/Knowledge Society.  
The question arises to which extent the tools used by the foresight community can be most 
effective applied in these contexts and lessons to be learned.  
There is no 'ideal recipe', the right type (i.e. 'policy mix' vs 'decision mix') and the mix of 
methods should aim at reaching consensus while fostering creative diversity in terms of 
generating operational solutions (Filip & al., 2005). Active participation from all stakeholders, 
especially from decision makers, from the very early beginning is a key challenge. The 
success of the foresight exercise increases whenever, decision makers go beyond the role of 
mere receivers of the end products -reports depicting visions and giving recommendations- 
but becoming an integral part of the foresight process (Pascu & al., 2006).  
 
Conclusions 
Limited experience with national foresight exercises can be effectively tackled by 
benchmarking or learning from experiences from other contexts. Successful examples are 
participation in European platforms such as FOR- LEARN programme, ForSociety ERA-NET, 
European Foresight Network (EFMN) or FISTERA (Foresight on Information Society 
Technologies in European Research Area) initiative.   
A methodological framework for an "emerging European countries" IST foresight needs to 
take into account the specificities of national context, of IST and of the emphasis that is being 
put on strategic policy priority-setting. Adaptive Foresight frameworks (Eriksson & Weber 
(2007)) are particularly useful for policy-oriented foresight processes. A possible avenue for 
the future could consider the development of adaptive foresight methodologies for actor-
specific strategic considerations on national level.  
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Introduction 
The Office for Risk Assessment of the Dutch Food and Consumer Product Safety Authority 
(VWA) has the legal role to assess scientifically and advise about new risks and emerging 
threats. To fulfill these ambitions, the Office for Risk Assessment needs a pro-active 
research agenda with a focus on the middle term future (ten years from now). This paper 
reports on the initial phase of a research project that addresses “innovation in consumer 
products (food and non-food) in 2018 and emerging risks for users”. The project aims to gain 
insight in possible alternative futures of the development of consumer products in order to set 
a strategic research agenda to gain essential knowledge for risk assessment. This trajectory 
helps to ask the proper questions needed for the strategic agenda. 
In order to do so, the scenarios for the future to be explored should be surprising and 
different from the present, but not too farfetched and fiction. The study considers facts and 
indicators for future developments, but also takes into account radical or visionary ideas. 
These provide the building blocks for scenarios for several alternative futures, which 
implications will be discussed in workshops with multi-stakeholders (e.g. experts, advisors, 
scientists, policy makers and inspectors). 
This brief-paper describes the steps to be taken in this project and examples of some 
preliminary results, as the study is still in progress. 
 
Methodology 
The project consists of five parts. First, the factual basis for technological development is 
addressed by a future-oriented technology assessment (FTA) (May – Augustus 2008). The 
databases from patent offices are analyzed using prior set criteria and search algorithms in 
order to focus on the R&D level(s). Second, the results of this FTA are addressed in an 
interview study and a seminar for experts (Augustus – October 2008). The experts are asked 
to comment on the feasibility of these applications of technology. The results are presented 
for further discussion in a seminar as preliminary evidence of experts’ confidence levels of 
market introductions of different types of new products. In the seminar titled “Consumer 
products and food products in 2015”, the experts further elaborate on their views in order to 
reach consensus or to clarify disagreements. Third, a group of creative thinkers such as 
designers, artists and writers are asked for their ideas about future products (June 2008). 
New ideas from this group have emerged in brainstorms and documented for instance as 
drawings, storyboards or phrases. Forth, in a scenario study three alternative futures are 
created (September 2008). Thereto, the scenarists consider the outcomes of parts one, two 
and three of the project which are presented as the ‘gallery of the future’. The scenarists 
write down their scenarios, which are visually clarified by illustrations of combined 
photography and drawings. The fifth and most important part of the approach is the 
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workshops with multi-stakeholders (November 2008). There are two workshops in which 
opposite futures will be discussed to sharpen the questions and issues to be addressed. The 
outcomes of the workshops should yield recommendations for the research agenda. The 
project can be considered successful if it leads to a renewed multi-annual research program 
for the Office for Risk Assessment.  
 
Results and policy impact/implications 
At the moment of writing (Augustus 2008), the FTA and the session with creative thinkers are 
completed. The first addresses facts and indicators for innovation, the latter describes some 
radical ideas. Both of these studies are considered inspirational for the scenario sessions. 
The interview study is still in progress and preparations are being made for the seminar 
“Consumer products and food products in 2015”.  
The FTA has provided insight in several clusters of technological innovation that are likely to 
yield innovative consumer products. Examples include energy storage (nanotech batteries, 
thermo couples), information processing (holistic storage), display and imaging (retinal 
projection, flexible speakers), organic chemistry (nano-solubles, nano-absorbants), tissue 
engineering (assembled food, health aids), biomarkers (food labels), nanotags (telemedicine) 
and many more. The FTA also shows an analysis of R&D investments, stock indices and 
publications by technical fields in the International Patent Classification of the World 
Intellectual Property Organisation. This reveals that in the area of consumer products, R&D 
investments in non-food applications are much higher compared to food applications.  
The session with creative thinkers has pointed to the manifold relationships between societal 
issues and future consumer products. Only a few examples of their presentations could be 
mentioned here. One of them is a 3D toy printer that could be used to recycle the materials 
of a child’s old toys. Designs for the printer could be shared with other kids and downloaded 
from the web. Kids from different cultures could communicate with each other and learn 
about their preferences. Other children’s products could tackle obesity problems. For 
instance, there could be a bicycle that gains interesting features and becomes prettier the 
more it is used. A kid would use it fanatically in order to show off with the looks of its bike. In 
the area of food production and consumption, innovative supply chain management would 
make it possible to use the most sustainable produce as ingredients for multi-cultural cooking 
experiments. Especially women would be empowered to combine ingredients local and from 
all over the world in regional dishes. Restaurants and supermarket concepts are means to 
raise awareness of global food culture and connection with authentic, healthy and 
sustainable foods. This trend coincides with an increase in urban agriculture, gardening and 
societal internships for youth to do agricultural work. 
 
Conclusions 
The FTA and the session with creative thinkers have provided inspiration and ingredients 
that could be used for the scenario development. It is envisioned that this approach yields 
rich and meaningful scenarios for discussions with the stakeholders in such a way that the 
scenarios stretches their vision and mental representations of future developments. 
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Introduction 
Over the past decade, the reliance upon advancements in science and technology (S&T) has 
grown across the globe as countries continue to seek new means to fuel their economies 
competing in a fast-paced and at times unforgiving environment.  Canada too, continues to 
face these very challenges despite its investment in publicly-funded research and 
development (R&D).  Indeed, the majority of the performers of publicly-funded R&D are 
perplexed with the complex issue of translating these investments from the knowledge that 
they provide into the scientific and technological applications that serve market needs and in 
so doing provide the fuel for the economy. 
One of the underlying themes within the area of future-oriented technology analysis (FTA) is 
the pace at which the future (and immediate) needs change.  Rapid shifts can occur 
overnight leaving those responsible for decision-making and policy up in the air as to which 
way to turn, let alone whether their organization can change direction quickly enough.  This 
issue has been termed more of an art than an exact science, and rightly so.      
 
The Portfolio of FTA Sources 
To expect one specific source to provide all the information required for the organization’s 
needs would be quite unreasonable.  To routinely collect information from too numerous 
sources would rapidly become overwhelming.  A proper balance of a variety of sources leads 
to a useful and representative ‘sampling’ to serve the purpose of the exercise – useful 
insight. 
The NRC, as an organization, has an overseeing committee known as the Council.  This 
group of select individuals is comprised of government officials, leaders in academia and 
successful entrepreneurs/executives from the private sector.  The Council is called upon to 
provide valuable insights into the research directions and high-level approaches under 
consideration by the NRC.   In addition to the Council, each of NRC’s 22 institutes (business 
units) has an Advisory Board that provides advice and insight to the institute management 
with regards to their current and future success in meeting the needs of industry clients.  
Such insights are extremely valuable to the institutes, but equally so when factored into the 
decisions for NRC as a whole. 
One of the commonly overlooked sources for future-oriented insights into where the markets 
are heading and the potential challenges that may arrive in a number of years out is the 
interaction and feedback available from clients.  The NRC conducts a substantial portion of 
its R&D activities in collaboration with industry partners.  Annually, the NRC laboratories 
interact substantially with several hundreds of clients, either through collaborative research 
projects or through the provision of contract research services, presenting an opportunity for 
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information to flow back to the organization.  Recognizing this opportunity, the NRC has 
sought this type of valuable insight both in a formal manner (through surveys) and informally 
through the institutes serving the clients.  Due to the large amount of information gained from 
this source, it is quite possible to identify with some degree of confidence that a trend is 
moving in a certain direction. 
A further means to harness the collective insights from industry and public partners has been 
expressed in numerous roundtable conferences and ‘road-mapping’ exercises held across 
the country over the past few years.  NRC in its approach to supporting and contributing to 
technology-based clusters throughout Canada, has engaged communities in discussions to 
determine the most pressing needs, both now and in the coming years that may be taken up 
by the many partners within the clusters.  In the case of the NRC, such sessions assist in the 
identification of S&T priorities to be considered.  From ocean technology in Newfoundland to 
fuel cell technologies in British Columbia, such events have provided key information in 
shaping community priorities to accelerate technology cluster building. 
 
Results of FTA Insights on Decision-Making and Policy  
One of the most fundamental changes brought about through the identified need for ongoing 
sources of FTA information was the establishment of a variety of services available to the 
organization.  These include a competitive intelligence group that serves the organization (as 
well as external clients) with competitive and market-related information.  This type of key 
information, along with specific market reports that are typically outsourced to a network of 
suppliers, is fed into the formal planning activities across the organization as well as being 
called upon to serve individual cases for S&T translation opportunities.  A related shift in 
services has been implemented in the team of patent agents employed within the 
organization in that they have become much more integrated into the decision-making 
processes at the institute level for strategic planning of intellectual property portfolios. 
The most recent example of harnessing a collection of FTA-based information from multiple 
sources was the complete revision of the Intellectual Property Policy governing the main 
business-related activities associated with the R&D programs across the organization.  The 
revision process was steered by a task force made up from Council members, was supplied 
with  information from a formal client survey, received feedback from a number of advisory 
boards from the institutes and has drawn from the collective knowledge of the most recently 
performed market studies relating to this area.  The result has been the drawing up of a more 
robust, balanced form of policy that will serve the NRC into the future.   
 
Conclusion  
As one can see, there will never be an exact answer to the best means to facilitate decision-
making and policy setting through FTA information. The NRC has adapted the use of multiple 
sources of FTA, as deemed appropriate to the intended use, in order to provide a balanced 
view to the key decisions facing the organization and the setting of policies fundamental to 
the organization’s continued success. 
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 2: THE USE AND IMPACT OF FTA FOR POLICY MAKING AND DECISION MAKING 
 
177
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Introduction 
The process of integrating the food industry of Central and Eastern European countries into 
the single European market presents important economic and political opportunities and 
challenges. Food quality and safety are crucial aspects of human life and are, therefore, 
prime policy objectives of the European Union. Food quality and safety have to be secured 
through regulations with regard to inputs, production processes, outputs, transportation, 
storage, packaging, labeling, documentation of origin and the like, for creating an adequate 
infrastructure for food markets and their smooth development. The food industries in the CEE 
are undergoing sweeping ownership, technological, organizational and financial changes. 
The new decision-making processes should put a strong emphasis on safety and quality 
standards. Substantial changes in financial services, wholesale markets, commodities 
exchange, price information, transportation facilities and infrastructure are also needed. A 
foresight process is highly instrumental to tackle these complex issues. By bringing together 
the relevant stakeholders – business, researchers, policy-makers, consumers, NGOs – with 
their wide range of expertise and accumulated skills it is possible to identify emerging 
technological and market opportunities and threats, consider S&T and socio-economic 
factors in their entirety, and thus devise appropriate policies and strategies, based on 
consensus among these stakeholders.  
Within the 6th Framework programme, the EC decided to support a foresight exercise 
dedicated to the definition of policies and strategies to promote and guarantee healthy and 
safe food for the future. Six countries in the CEE region were selected as focus of the 
exercise and UNIDO act as project coordinator of the related project, which started on the 
01.02.2007 and will finalize on the 31.01.2009.  
 
Methodology  
The project applies the UNIDO methodology for multi-country foresight, which inter allia 
involves the participation of high-level decision makers from Governments, enterprises and 
innovation sector, during the whole exercise. Their involvement is a guarantee that the 
findings and recommendations will integrate the policy guidelines for the target food industry. 
 The key axes of the project’s methodology are: 
1. Mobilization of a variety of actors from different stakeholders groups with experience in 
relevant science and technology fields, business, societal issues and policy-makers from 
Bulgaria, Croatia, Czech Republic, Hungary, Romania and Slovakia to share their 
assessment and expectations of the future of the total food chain in these countries. 
2. A socio-economic scenario building exercise to collect the views of consumers and 
other societal groups concerned with the food industry and the impact of different 
technologies. This exercise will also identify the major drivers for the food chain. 
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3. Interviews with specialists from different disciplines and affiliation (industry, academic 
institutions, public authorities, etc.). The goal of these interviews is to gather information 
about the current situation of the sector, the industry needs, problems and future prospects. 
4. A survey on key technologies to address challenges associated with the future of the 
industry. A special attention will be devoted to identify and analyse all aspects relevant to 
food quality and safety. Traceability and sustainability issues will be of specific concern 
throughout the project. 
5. Vision building exercise to depict multiple possible future states, based on the views, 
experience and aspirations of stakeholders, consumers and other societal groups, business 
people, researchers and policy-makers. 
6. Technology road mapping to consider in the detail S&T implications of possible future 
states and identify appropriate actions to exploit opportunities and alleviate threats. 
A Foresight and Innovation Group (FIG) will be set up within the project. This group will 
define the conceptual basis for interviews, the key technologies survey, future visions and 
road mapping.  
 
Results and policy impact/implications 
The project is expected to influence and shape the national policy of the countries involved, 
as well as the CEE region as a whole. The policy-oriented goals of the project are: · 
Integration of new concepts in relation with the total food chain, producing healthy and safe 
food and thus identification of areas of competitive advantages; Strengthening long-term 
thinking on strategic issues; Improved exploitation of science, technology and innovation 
(STI) results by policy-makers and businesses; Establishment of a Food Quality and Safety 
Platform as a new way of networking and cooperation between the six CEE countries.  
 
Conclusions 
The outcomes of the project will be consolidated in policy recommendations to develop 
specific policies promoting the food industry and to elaborate common actions to implement 
specific technologies. The project website offers the results and opportunity for public online 
debate and to collect the views and feedbacks of experts. The exercise reviews the findings 
for different target groups in policy and industry and creates knowledge community on 
technology trends and visions in the sector. A short manual to assist companies will also be 
developed. 
 
The ultimate objective of the project is to promote a new decision-making culture among 
managers and policy-makers in order to place quality and safety issues into the centre of the 
total food chain management and to identify future key technologies and new business 
models to promote the quality and safety requirements in food production, by supporting a 
Food Quality and Safety Platform in CEE countries.  
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10. SCENARIO PLANNING INITIATIVE - FOUR FUTURES:  
CANADIAN NATURAL RESOURCE CHALLENGES  
 
Gagnon, M.; Filbee, S.; Wildsmith, J. and Whittaker, G. 
 
Introduction 
Given the increasing pace of change facing the resource processing sector in Canada 
caused in part by the challenges and pressures related to the environment, emerging 
transformative technologies and shifting trade patterns, existing economic analysis and 
conventional strategic planning (SWOT) methodologies have proven to be inadequate 
foundations for effective business planning and policy development.  The jurisdictional 
intricacies of governance and ownership of Canadian resources further challenges 
stakeholders, both private and public.  
Seeking a more dynamic and agile framework for addressing the complexity of issues facing 
this industry, resource processing stakeholders led by Industry Canada designed and 
developed a novel and collaborative approach to planning known as Scenario Planning.  
Fundamental to this initiative was the development of a shared consensus across federal 
departments, provinces and industry as to the significant challenges facing the resources 
processing sector using future based inquiry and drawing upon a diversity of perspectives 
both within and outside the industry. 
 
Methodology 
Scenario planning was selected as a basis for this new initiative as it responded to the needs 
of the stakeholders by providing a collaborative approach to developing a number of the 
elements key to the desired inquiry:  
• A complex future environmental scan for business horizon assessment;  
• A participatory review process by stakeholders to identify the most critical 
uncertainties; 
• A planning-engagement process that requires stakeholders to address what-if 
situations and construct consequential situations / simulations exploring their 
interactions and convergence; 
• A mechanism to allow participants to test their problems and uncertainties against the 
key change variables; and 
• An approach which emphasizes a diversity of perspectives. 
Industry Canada, who designed and developed the project, created an Advisory Board and 
Funding Consortium for the project, involving a number of industry associations, six federal 
departments, representatives of nine of the ten provinces in Canada, and five corporations. 
This group served as the major engine, funder and governance group for the project. 
Once the governance and funding was established, the scenarios were developed by first 
identifying key drivers and uncertainties facing the sector and narrowing them down to the 
two fundamental uncertainties.  An extensive consultation and engagement process was 
undertaken, incorporating input on the future from over 140 knowledgeable and diverse 
individuals in a series of workshops including six held across the country to develop four 
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scenarios as to the world in 2025 under the assumption of varying combinations of these 
uncertainties.  Each scenario represents a possible viable future based upon the direction 
that the two uncertainties take over the period to 2025.  “Backcasting” of each scenario 
explored how each of these “worlds” might have developed starting from the present time. 
Based upon these scenarios, the project team derived a number of key insights and 
identified a number of signpost identifiers to be monitored by Industry Canada over the next 
three years, tracking direction of movement within the context of the scenarios. 
 
Results and policy impact/implications 
Policy engagement is often an internally generated and managed process, sometimes 
utilising consultative mechanisms to respond to issues facing governments.  This type of 
process however, pulls key stakeholders inside the development work allowing them to 
develop a shared consensus on the challenges and perspectives of others in the issue area 
as well as providing them with a deliverable that can be an effective input into their own 
deliberations (whether policy development or business planning).   
In addition to the traditional “final report” on the process, the project team will develop a 
workshop “train the trainer” product to educate interested parties on options for use of the 
scenarios in their own professional contexts.  The scenarios themselves are written by a non-
technical writer to maximize their accessibility and engagement factor.  An interactive 
website (add link here) will allows users (ranging from general public to project insiders) to 
modify scenarios to explore issues of interest to them, as well as to access reference 
materials, discussion forums etc.  A communications plan will be used to guide the launch 
and early discussions on the project results.  Signpost indicators will provide a forum for 
annual gatherings to review / revise scenarios.  Effective development and use of these tools 
will allow users to tailor the work to their specific needs and the scenarios to retain their 
relevancy in the longer term.   
 
Conclusions 
This project is important as it has exposed a large number of stakeholders to a planning 
methodology that has been under-used in policy development.  Successful management and 
policy development in this ever increasingly complex environment will demand the use of 
collaborative processes that are capable of coming to terms with uncertainty.  The 
collaborative learning that is inherent to these types of processes as well as the catalytic 
value of the strategic discussions amongst key stakeholders on the uncertainties of their 
business will help businesses and governments address the challenge of how to be 
competitive in an ever changing global world. 
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Introduction 
In September 2006, the then Japanese Prime Minister launched a discussion on innovation 
as a long-tem strategy looking ahead to 2025. It was named “Innovation 25.” National 
Institute of Science and Technology Policy (NISTEP) prepared a report “Social Vision 
towards 2025” (1) based on its 8th ‘Science and Technology Foresight Surveys’ (2-4, ‘the 
Surveys’ hereafter). One of six main fields of discussion was set as “support for people’s 
activities through advances in brain science.”  Both the Surveys and Japanese promotion of 
brain science had their roots in the awareness of social implication of science and technology 
in the 1970s after the social turbulence in the previous decade. Inseparable relationship 
between future-oriented studies and contemporary history of STS was taken into 
consideration. 
 
Methodology 
NISTEP’s report “Social Vision towards 2025” was in principle based on ‘the Survey: Delphi 
Analysis’ of the development of science and technology (2). Experts selected for ‘the Survey: 
Scenario Analysis’ (3) were convened to the panel discussion. For the field “support for 
people’s activities through advances in brain science”, ‘the Survey: Study on Social and 
Economic Needs’ (4) looking ahead to 2035 was taken account and a series of precise 
studies on present and future trends in brain science in a wide sense (5-8) were also used as 
a base.  
 
Results and policy impact/implications 
Main lines of NISTEP’s report “Social Vision towards 2025” were followed in the national 
Strategy issued in February 2007. Questions arose if the social vision that was reported to 
base on foresight of advances in science and technology would indeed reflect the 
perspective of citizens. The effectiveness of our procedures integrating also social needs and 
historical context was recognized plausible enough. 
Advances in brain science were reported to support 1) health, medicne and care, 2) 
education, learning and daily life, and 3) labor and safety. For example, elderly people and 
people with disabilities are expected to live more autonomously and participate in society 
further. Number of people now suffering from stress are expected to better deal with it. 
In October 2007, after the change of the cabinet, the Minister of Education, Culture, Sports, 
Science and Technology referred “basic plans and measures for brain science from long 
perspectives” to the Council of Science and Technology. Main reason for this consult was 
that brain science is expected to contribute to solution of problems in an aging society and 
mental problems in increasing number of people. A special committee was established for 
brain science and is now intensively discussing to respond to the consult. 
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Conclusions 
A part of reasons that NISTEP could contribute well to an extraordinary demand of setting 
social vision in the distant future is its accumulation of foresight surveys since the 1970s and 
recent integration of different approaches of the Surveys, notably Study on Social and 
Economic Needs that helped to take the perspective of the citizens into account. This 
suggests that both historical and foresight analyses on foresight study itself are important. 
Development of methodologies for STS proposed in the 1970s is now a part of subjects of 
brain science in a wide sense: such as methodologies for proactive measures, systematic 
analysis of mutually interacting complex phenomena, support for decision making and 
creative thinking. A constructivist approach (or synthetic approach) was incorporated into 
Japanese STS as early as in the 1990s when the theme “Creating the Brain” was set as a 
national basic plan of brain science. Brain science can be a effective platform to elaborate 
synthetic approache. Brain science for STS should be promotee intensively as well as STS 
of brain science. 
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TECHNOLOGY WATCH AND COMPETITIVE INTELLIGENCE FOR 
THE DEFINITION OF SCIENTIFIC AND TECHNOLOGICAL POLICY. 
LESSONS IN COLOMBIA 
 
Medina Vásquez, J. 
Profesor Titular, Universidad del Valle. 
AA. 25360 – Cali, Colombia; javiermedinav@hotmail.com 
 Sánchez Torres, J. M. 
Profesora Asistente, Universidad Nacional 
Carrera 30 N° 45-03 Edificio "IEI" 406 Oficina 125; Bogotá – Colombia; jmsanchezt@unal.edu.co 
 
Keywords: foresight, technology watch, Competitive intelligence scientific and technological policy  
 
Introduction 
The mean objective of this article is to demonstrate the synergy between technology 
foresight and competitive intelligence as a mechanism of support decision making process in 
three fields of sustainable development and innovation: Technological, Social and Economic. 
The article shows the lessons of nineteen (19) exercises of technology foresight and 
competitive intelligence by the National Organism of Science and Technology in Colombia 
(Colciencias) the porpoise it’s define the reference frame and research agendas in strategic 
sectors.  The model developed by the Colombian Program of Technology and Industrial 
Foresight (PNPC), during 2005-2007 faces restrictions of the context and promotes a 
methodology to introduce technology foresight and competitive intelligence in industries and 
institutions through all over the country that can help as a reference for other developing 
countries. 
 
Methodology 
Based on a complex coordination process to make simultaneously different types of 
exercises, the PNPC made experiences with:  
a) Production chains of the Ministry of Agriculture and The World Bank. 
b) Centers of Excellence in Science and Technology, high priority for the National Science 
and Technology System. 
c) Research Agendas of the National Science and Technology programs.   
d) Other exercises on public policy about country visions and scenarios of productive      
transformation. 
The exercises combine different process of foresight, technology watch and competitive 
intelligence with the following objectives:  
a) Supporting the definition of thematic research agendas in different sectors. 
b) Strengthening the capacity of networking of the participants in the exercises. 
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c) Develop the abilities for the execution of exercises in a systematic and continued way, on 
time with the participant organizations of the exercises. 
 
Results and policy impact/implications 
 
Colombian Program of Technology and Industrial Foresight (PNPC) Main Results of Exercises 
 
Institutional 
actors 
Colciencias Agriculture Ministry Centres of 
Excellence 
Other Exercises in 
Public Services 
Main 
objective 
Guidelines for research agendas. 
 
Scope 
 
National National - sectoral Organizational/ 
sectoral 
Organizational/ 
Sectoral 
Types 
Results 
 
Inputs for the 
formulation of 
strategic plans for 
each research 
plan 
Research priorities 
Policy 
recommendations 
in science, 
technology and 
innovation 
 
Analysis of 
technological 
trends.  
Identification of 
thematic leaders 
Research priorities. 
Policy recommenda-
tions in science, 
technology and 
innovation 
 
Scenarios 
Analysis of 
technological trends 
Research priorities. 
 
Scenarios 
Analysis of 
technological and 
market trends 
 
Policy recommenda-
tions organizational 
and strategic 
planning. 
 
Identification of 
competitors and 
partners. 
 
Reformulation of the 
different research 
projects preexisting 
Research priorities. 
 
Policy 
recommendations in 
science, technology 
and innovation. 
 
Scenarios 
Analysis of 
technological trends 
 
 
Conclusions 
The lessons have Methodological, Organizational, Conceptual, Political-Institutional 
Implications and pretend to improve the capacity of Public Institutions of Science and 
Technology in order to implement successful processes in Quality, Relevance, Effectiveness 
and Impact on public policies. 
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Introduction 
Biotechnology has played a significant role in increasing crop yields and reducing pesticide 
use in number of important global crops although commercialization tended to be limited to a 
few commercially significant crops in a few countries. Public sector research provided the 
foundation research and many methods used to create these crops. This seminal role of the 
public sector was subsequently coupled with large scale private research initiatives, which 
dominated the applied research and commercialization of the first generation of 
biotechnology.  
During the early years, the problem facing agriculture was fairly clear, increase food 
production for a growing global population.  Recently the challenges have become more 
complex. Increasing food production is still important, but agriculture has a role in energy and 
the environment and in improving the health attributes food.  The role for public agricultural 
biotechnology will continue to evolve and that evolution will differ among regions depending 
on government and corporate investment strategies, intellectual property regimes and 
consumer acceptance of new biotechnologies. One of the major influencers of public policy 
has been consumer consciousness and consumer attitudes and receptivity to agricultural 
biotechnology.  
 
Methodology 
The study looked at trends in both public and private agricultural biotechnology research 
expenditures since the early 1990’s in several regions, North America, the EU, China, India 
and Brazil.  It examined the unique issues for agriculture and agricultural biotechnology 
research in each region and how policy related to public research has been and will be 
influenced by the changing demands on agriculture and public consciousness regarding 
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biotechnology.  Future scenario analysis considered the role and impact of public agricultural 
biotechnology research under two critical uncertainties, 1) the level of acceptance of 
agricultural biotechnology among the public, particularly in key markets like the EU and 
Japan and 2) the extent to which public research focuses on areas that are outside those of 
most interest to private companies. 
 
Results and policy impact/implications 
The influence of consumer consciousness regarding agricultural biotechnology on policy and 
investment was apparent in different regions.  Public consciousness related to biotechnology 
has shaped public biotechnology research policies in the EU and has changed the way that 
food systems in the region incorporate, or exclude, products of biotechnology. Public policy 
has also identified investments that will be acceptable to consumers now and in the future.  
Currently those are energy and the environment, but health provides an opportunity to use 
biotechnology research in a way that benefits consumers and may reshape their perceptions. 
In North America, consumer acceptance has not been an issue but consciousness related to 
energy has spurred major policy shifts toward biofuel and bioproduct production. The region 
will continue to lead in both public and private investment in agricultural biotechnology. In 
China and India public consciousness is focused on food security and policy will continue to 
expand investment in public research to support self sufficiency in food.  Brazil is becoming 
conscious of its potential to expand its economy by feeding the world and its policies 
encourage expansion of its private research base while public research capabilities lag 
behind. There is a growing awareness in many regions of the need for more focus on 
research for crops in developing countries but that has only translated into minimal public 
investment. 
 
Conclusions 
Public research still has a major role to play in the future of agricultural biotechnology but 
both the role and the impact will vary by region and will be influenced by current and future 
public consciousness related to the technology.  North American focus will continue to be on 
productivity and large scale crops, but concerns over energy security will continue to shift 
public consciousness and drive policy toward biofuel and bioproduct production.  Increasing 
concern over health and healthcare expenditures and growing awareness of the potential 
health impacts of food will encourage policies on public biotechnology investment into health 
related products. In the EU continuing public resistance to food related biotechnology will 
lead to public and private underinvestment in research related to biotechnology and food.  
Even with expanded policy focus on energy related agricultural biotechnologies, the EU will 
lag behind other regions in developing new agricultural biotechnologies.  A major shift in 
consciousness caused by new health opportunities could change this scenario but only over 
a long timeframe. Consciousness of food security will continue to drive public biotechnology 
research policy in China and India, while Brazil’s policy will focus on economic opportunity, 
although environmental consciousness in importing regions may shape that policy toward 
more sustainable production models.  
Governments have major policy decisions to make about the focus of their investments in 
public research in agricultural biotechnology, the extent to which they complement private 
research or take new directions and the extent to which they invest in research to assist 
developing nations.  Those decisions will be influenced by evolving public consciousness of 
the potential risks and benefits of public agricultural biotechnology research at both the 
individual and societal level. Policy makers must look beyond current consciousness to how 
public consciousness is evolving and how that future consciousness should shape policy on 
public research investments today. 
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THROUGH THEORY-BASED EVALUATION  
[MR. FOREMAN’S IMPACT ON WOMEN] 
Amanatidou, E. 
Research & Innovation Policy Analyst / PhD researcher at MIoIR - University of Manchester, amana@otenet.gr 
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Introduction 
Foresight functions are broadly categorised in three major types: a) ‘providing policy advice’ 
or ‘informing policy’ - this involves improvement of the knowledge base by generating 
findings concerning the dynamics of change, future challenges and options; b) ‘building 
advocacy coalitions’ or ‘facilitating policy implementation’ by developing linkages, interfaces, 
knowledge flows and networks across diverse groups and building commitment under shared 
visions; and c) ‘providing social forums’ or ‘embedding participation in policy-making’ by 
facilitating strategic reflection, debate and action. (Georghiou and Keenan, 2006; Da Costa 
et. al. 2008) 
Based on these functions foresight impacts may occur in areas related to a) knowledge 
creation, diffusion and absorption, b) networking and actors’ alignment and c) active public 
participation. Such impacts are usually long-term, intangible and difficult to measure, or even 
not known from the outset. This requires a more open and inquisitive character of evaluation 
with evaluation questions not narrowed down to ‘have we done what we set out to do?’ An 
evaluation approach allowing such a character is ‘theory-based evaluation’. The present brief 
explores what theory-based evaluation offers in understanding foresight functions and 
impacts.  
Methodology 
The brief is based on research carried out during the preparation of a PhD thesis entitled 
“Assessing the contribution of Foresight towards a more participatory knowledge society”. 
The research mainly involved reviewing literature in the areas of a) foresight impacts and 
evaluation, b) evaluation and impact assessment theories and practices, as well as c) 
knowledge creation diffusion and absorption, d) networking and actors’ alignment and e) 
active public engagement.  
Results and policy impact/implications 
‘Theory-based evaluation’ focuses on understanding the mechanisms, conditions and causal 
factors that intervene between the delivery of programme services and the occurrence of 
outcomes and impacts. (Weiss, 1997) Theory-based evaluation can be enriched with certain 
concepts that acknowledge the value of knowledge and of the inter-relationships within and 
across networks, which are crucial for a foresight exercise. Such concepts are: ‘knowledge 
value mapping’, focusing on the collective relationships among knowledge producers and 
users; ‘knowledge value collectives / alliances’, i.e. a set of individuals connected by their 
uses of information for the creation of knowledge (Rogers and Bozeman, 2001); and ‘techno-
economic networks’ (Callon, et. al. 1992). 
In building the theoretical assumptions underlying the programme theory of foresight various 
social science and humanities’ areas need to be explored depending on the specific 
functions, aims and targeted impacts. For a foresight exercise serving the three major 
functions the three impact areas mentioned above were reviewed. The findings reveal that 
learning and knowledge absorption in organisations depend on the absorptive capacities and 
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levels of interest of individuals, the prior knowledge within the organisation, its mechanisms 
for knowledge transfer and codification, and the types of networks within and outside the 
organization. Knowledge diffusion is dependent on trust, similar backgrounds and prior 
collaboration. Trust depends on reciprocity, moral obligation, trustworthiness, cooperation 
and familiarity, similarity of values, interests and identities. Networking and alignment of 
actors under a common purpose presuppose mutual interests, benefits, respect and trust as 
well as the absence of conflictual objectives and goals. Active participation seems to flourish 
in democratic political systems ensuring public civil rights. The institutional context, e.g. ‘civil 
liberties’, or generally social cohesion and social infrastructure is important. (See references 
in Amanatidou, 2008) 
These factors can be translated into success criteria, exogenous or endogenous to foresight. 
The exogenous ones can be clustered under ISSOG, i.e. ‘Institutional settings’: e.g. inter-
institutional / inter-disciplinary collaboration; ‘Structures’: like knowledge production / transfer 
mechanisms; ‘SOcio-cultural’ like social trust, social capital; and ‘Governance’: e.g. civil 
liberties, participatory processes. The endogenous ones can be grouped under foresight 
‘Actors’, ‘Processes’, ‘Inputs/Outputs’, and ‘Objectives’ (APIO). They refer e.g. to non-
fragmented, interested, and competent organizations and networks; inclusive, transparent 
and effective processes; quality of inputs and outputs; and clear objectives. (Amanatidou and 
Guy, 2008) 
Conclusions 
The review of the relevant literature that theory-based evaluation dictates not only helps 
identify the conditions for certain impacts that can be turned into evaluation criteria but can 
also reveal unanticipated impacts. For example, if diverse networks are formed with weak 
ties among the members the result may not just be production of knowledge wanted but, 
following Granovetter’s (1973) notion of the ‘strength of weak ties’ it may lead to creativity 
and innovation generation. When the configurations of organizations brought together are too 
close, foresight can help loosen up these linkages. On the other hand, when configurations 
are too loose or fragmented, foresight can converge the relations between the actors (Brown, 
et. al. 2001). By adopting an ‘open’ and ‘pluralistic’ attitude, theory-based evaluation enriches 
and deepens our understanding about foresight functions and impacts. This can lead to more 
sophisticated sets of criteria, better suited to understand, identify and assess foresight 
impacts.  
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Introduction 
UNIDO has been successfully developing and applying Technology Foresight as a tool for 
strategic decision-making and policies formulation. According to the organization’s approach, 
foresight can be applied at macro-, meso- and micro-level, for setting research priorities, 
create a shared vision of the future and identify trends and needs for innovation and 
improved competitiveness.  
Since 2002, UNIDO foresight Initiative in Latin America has been focused in the 
implementation of foresight exercises addressing strategic sectors over several countries. 
The distinctive UNIDO foresight methodology centers in three principles: regional (multi-
country) dimension, competitiveness of industry and strengthening of productive chains. 
There are several reasons that support this UNIDO approach. Different countries have 
already experience in analyzing productive chains resulting in valuable information and 
impact for the relevant sectors studied. Many productive chains are of common interest to a 
group of countries and this pragmatic approach attracts the enterprises, as these are key 
players in the industrial development, interested in strengthening innovation and 
technological capacities as well as reinforcing competitive advantages.  
 
Methodology  
Following UNIDO foresight methodology, two projects have been implemented and one is 
under implementation in Latin America: 
1. The Future of the Fishery Industry in the Region of the South American Pacific Coast 
This exercise involved four countries: Chile, Colombia, Ecuador and Peru. The exercise has 
focused on the fishery productive chain, covering all the sectors connected such as: natural 
resources, extraction, industrial inputs, processing, production for human and animal 
consumption, market and distribution. This project started its implementation in 2003 and 
finalized in 2005.  
2. The Future of the Andean High Plateau and Central Valleys/Medicinal Plants 
This exercise involved three countries: Ecuador, Bolivia and Peru. The exercise has focused 
on the medicinal plants productive chain, covering all the sectors connected such as: natural 
resources, extraction, industrial inputs, processing, production, marketing and distribution. 
This project started its implementation in 2006 and finalized in 2007.  
THEME 2: THE USE AND IMPACT OF FTA FOR POLICY MAKING AND DECISION MAKING 
 
190 
3. The Future of the Andean High Plateau and Central Valleys/Textiles based on 
Camelids fibers 
This exercise involves three countries: Ecuador, Bolivia and Peru. The project focuses on the 
textiles productive chain based on camelids fibers, covering all the sectors connected such 
as: resources, industrial inputs, extraction, processing, delivering, markets and distribution. 
This project will start its implementation this year. 
The methodology of all projects has the following basic principles: 
• Production chain as the subject of study 
• National Teams were set up for each country under common technical and 
operational supervision 
• The distinguishing feature of the project is articulation between two levels – national 
and regional 
• The basic principle of foresight studies applied: collective thinking by as broad as 
possible range of experts on key technologies, visions and roadmapping drawn 
regarding the future in a particular field. 
 
Results and policy impact/implications 
The foresight projects on fishery industry and medicinal plants resulted a set of 
recommendations and agreements signed by the countries’ authorities with UNIDO to 
develop and implement a project based on their recommendations as post-foresight 
exercise.  
 
Conclusions 
The foresight exercises allow the identification of probable trends, in order to facilitate the 
task of defining objectives for medium- and also long-term decision-making. The 
recommendations of the exercises contribute towards international cooperation among the 
countries of the region – the main feature of the UNIDO approach and basic principle of the 
regional (multi-country) foresight. The shared interests of the countries and points of 
convergence far outweight any national approach. These exercises even reinforce the 
mandates of existing regional or supranational institutions.  
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Introduction 
This paper presents a methodology for the assessment of future priorities for the 
development of core technological competences in a R&D national sector. The methodology 
is based upon the knowledge generation process – therefore in the knowledge chain 
involved – and in the evaluation of actual and future importance and capability in relation to 
each sub-process; it also allows for evaluation of infra-structure investments needs, in the 
same knowledge chain. 
Core competence, in this paper, is the set of abilities and skills developed through time, 
sector/organization specific and central to sector/organization outcomes (Teece & Pisano, 
1997; Coriat & Dosi, 2002; Savory, 2006; Castro et al; 2005; Lima et al., 2007;). 
Technological core competences are related to the capability of an innovation sector in a 
specific knowledge area. 
The proposed methodology has the following phases: a) Technological core competence 
identification; b) Identification and modelling of the knowledge production process related to 
the technological core competence identified; c) evaluation of the importance (current and 
future), capability and support (infra-structure) related to each knowledge sub-process; d) 
Prioritization of core competences and infra-structure development/ investment needs. 
 
Methodology 
The methodology was tested and validated. The test was realized within Embrapa, an 
important public agricultural research organization in Brazil, with some 2000 researches. 
First, the identification of a core technological competence within the agricultural research 
sector in Brazil was made through analysis of economic investments return rates reported for 
the sector (Evenson, 1995). The core technological competence identified was R&D in plant 
breeding. 
In the next step, senior experts on plant breeding were invited to model the process of 
knowledge production in this field. This process encompasses traditional plant breeding 
and/or biotechnological plant breeding. The sub-processes and products related to each 
approach were also identified (as well as their relationships) in the final model, which was 
used as a map to investigate meso level competences (those related to the sub-processes 
identified).   
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Next, 40 plant breeding experts evaluated importance (current and future), capability and 
support (infra-structure) related to each knowledge sub-process, in a Delphi Panel with two 
rounds. Combined measures of importance, capability and support were the basis for the 
prioritization of meso level competences and infra-structure development/ investment needs.  
 
Results and policy impact/implications 
The methodology allowed the identification of specific sets of meso competences and related 
organizational infra-structure which should be provided, in order to maintain 
sector/organization competitive performance, in the future. Its was efficient and robust in 
orienting the design and implementation of appropriate strategies for acquisition / 
development of competences/infra-structure, in  the long run, as was the case in the 
organization in which the test was conducted. 
The methodology allows for a systematic investigation of alternative technological routes, 
without neglecting path dependence (Booth, 2003), since either past choices (represented by 
traditional processes) as future paths (new paths) may be explored. This characteristic is 
especially interesting in fields with fast innovation developments (typical of R&D 
organizations). It allows also for an integrated strategy –R&D projects, competences and 
infra-structure – that is less prone to improvisation and adjustments, due to wrong or ill 
planned paths.  
 
Conclusions 
The methodology is comprehensive, prospective and integrates research, people and 
hardware. Its measures are easily taken, treated and analysed. The results are easily 
understood and available by/to decision makers. The critical steps in the methodology are 
core competence identification and modelling the knowledge process involved. It has to be 
applied to other knowledge chains, to evaluate its adequacy in other contexts.   
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Introduction 
Nanotechnology is being considered the industry of the future by their promise of high 
potential and impact in almost all areas of the economy. In this sense various countries 
around the world are investing increasingly because it is considered a strategic issue, vital to 
its economic and social development. Sin embargo para añadir valor a los productos con 
nanotecnología es necesario entre otros  aspectos, trabajo multidisciplinar y una intensa 
colaboración e interacción en red con diversos actores, inclusive  mas allá de sus fronteras 
organizacionales. Innovation networks and specially in the public sector are considered as 
critical policy instruments to promote the creation and fortification of robust innovation 
systems, like platforms of learning for the actors. They constitute themselves in integral 
element in order to improve the technological development, and the competitiveness of the 
countries. Therefore and considering the relevance of these networks, there is a necessity of 
evaluating their development in order to know its innovation potential and performance, but 
unfortunately the literature about frameworks for assessing these networks is scarce, 
especially in nanotechnology. The existing ones are fragmented, lineal and non flexible. In 
general the research in this area is still weak.  
In this sense, the main objective of this work is to present the proposal of a framework for 
evaluating nanotechnology innovation networks. We want to close this gap somehow, trough 
a systemic, dynamic, flexible and transparent approach. The focus of this framework is 
related to the evaluation of public innovation networks.  
 
Methodology 
The method was exploratory and depth case study. The framework was validated in three 
segments of the Brazilian nano-technology network.  An empirical research, associated to 
three assumptions, was developed   in order to support the proposal. This research was both 
qualitative as quantitative and it was used research instruments like an interview face to face  
to key actors and a survey.  
 
Results and policy impact/implications 
This framework was developed based on three dimensions, some critical factors and 
examples of indicators for each factor. Moreover, it was also obtained a methodological 
proposal associated with the conceptual framework, where the concept of assessment was 
made from the theoretical perspective of innovation systems, this has involved not only 
consider the networks in terms of traditional assessment of final results (ex-post), but also 
evaluate the process of innovation in network and suggesting the necessity for ex-ante, on a 
permanent basis. 
From the literature a preliminary model was developed and three assumptions were defined, 
described below:  
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Assumption 1. The environment of the network and their factors affects the networks 
performance.  Assumption 2. The innovation network processes and their factors affects the 
network’s performance; assumption 3 The process of technology transfer and their factors 
affects the network’s performance. From this point the research was focused on 
demonstrating these assumptions through a research  both qualitative as quantitative field 
with experts in networks of innovation and researchers of three segments of the Brazilian 
nanotechnology network. The results of this research confirmed the importance of these 
dimensions and factors identified and were initially detected some factors as very important. 
The frameworks gives a lot of relevance to factors such as the national strategy, the strategy 
of each network, the collaborative nature of the network reflected in the interactions among 
various actors to create synergy and skills in networking. Since the collaborative relationship 
between public research (universities, research centers public) and firms, have been 
stressed, especially in the context of giving rise to technology transfer in order to bring 
wealth, from innovations generated in laboratories. 
 
Conclusions 
This conceptual framework model for evaluating collaborative networks in nanotechnology 
was built from the literature and from empirical qualitative and quantitative research in three 
segments of the Brazilian network. The three assumptions defined in the initial phase of the 
research were tested The proposal valued the already existing contributions from which new 
elements have been added. This framework was developed based on tree dimensions, some 
critical factors and examples of indicators for each factor. The theoretical framework of 
Innovation National systems was used as principal theoretical framework and obviously 
issues about assessment of innovation networks in a contemporary vision. 
We hope that the current proposal can be particularly useful for academics, practitioners and 
policy makers in order to guide empirical studies in innovation networks and to improve their 
technological strategies and Science & Technology policies. 
As future works is expected that the framework will be replicated in other segments of public 
nanotechnology networks and even being extended to carry out comparative studies. This 
proposal can also be extended to private nanotechnology networks  but with appropriate 
adaptations. 
.   
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Introduction 
The analysis of foresight initiatives carried out in Europe indicates that the vast majority of 
projects regard national, regional or sectoral foresight. In scientific literature particular 
emphasis is placed on the dissemination of theoretical and practical aspects of these 
projects; whereas, information on the methodology to implement foresight at the institutional 
level (corporate foresight) is limited. Furthermore, the analysis of documented foresight 
activities in organisations indicates few examples of foresight implementation in 
technologically advanced small and medium enterprises in comparison with a more 
significant number of such initiatives realised in multinational companies.  With regard to 
strategic, nationwide R&D institutes, it should be stressed that such institutions are often 
partners in supra-national, national, regional or sectoral foresight projects but seldom 
implement corporate foresight process in order to anticipate their own development. Taking 
into account the position of such institutes in national and European innovation systems, it is 
necessary to develop a model (methodology) that, after implementing it in strategic research 
institutes, would allow, on the one hand, to set and monitor institute priority directions of 
development; and, on the other hand, to identify national or European research priorities. 
The model will then be verified in the Institute for Sustainable Technologies–National 
Research Institute (Poland). 
 
Methodology 
In order to generate insights into the status quo of the foresight implementation in companies 
and nationwide research institutes, a multiple case study research method was selected. 
With regard to companies five secondary-data case studies were chosen from different 
sources (Shell, Deutsche Telekom, KPN Research, Lunar Design, Technology Promotion 
Association of Thailand and Japan). Whereas, in regard to research institutes (TNO-
Netherlands Organization for Applied Scientific Research, VTT-Technical Research Centre 
of Finland, STFI-Packforsk) the following data collection instruments were used: the 
questionnaire, internal documents (presentations of foresight process, working reports from 
foresight projects, annual reports, general institute presentations), academic publications on 
institute foresight practices.  
 
Results and policy impact/implications 
The analysis of case studies enabled the authors to identify most commonly used 
organisational models and foresight methods against a background of motives, objectives 
and results of foresight implementation in selected companies and institutes. The 
conclusions from the analysis of the acquired data along with the authors’ experience gained 
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from the realisation of national, regional and sectoral foresight projects in Poland were the 
basis for building a model for the implementation of corporate foresight in strategic, 
nationwide research institutes. The model can be used by scientific institutes willing to 
introduce corporate foresight process into their research and development practice or review 
their current foresight methodology.  
 
Conclusions 
Taking into account the role of strategic, nationwide research institutes in the implementation 
of innovation policy on national and European scale, it is necessary to find mechanisms 
which enable them to identify and focus their development particularly in selected priority 
areas of major relevance to the European Research Area. By linking the systematic 
corporate foresight process with general research activities, the institutes should be able to 
set both priority research directions of national strategic research programmes or European 
Framework Programmes and formulate their individual strategy for innovation and research. 
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Introduction 
In recent years, the use of Foresight methodologies has proliferated in Norwegian regions as 
a tool for regional innovation and sustainable regional development efforts. The programme 
Foresight for Regional Planning and Sustainable Development seeks to contribute to the 
understanding of the challenges and opportunities inherent in such methodologies. The 
programme is funded by the Research Council of Norway in the period 2006-2010, and is 
carried out by researchers at the Norwegian Institute for Urban and Regional Research 
(NIBR) in Oslo. 
Regional analysis is one of NIBRs established fields of expertise. NIBR has been involved in 
numerous projects analysing regional development efforts and development potentials in 
specific regions, as well as projects analysing various aspects of regional government. The 
programme on regional foresight draws on NIBRs experience in these fields, and aims to 
develop these further. Activities in the programme include projects on theoretical 
considerations and methodology, empirical studies of foresight processes in Norway, funding 
of a PhD candidate studying ongoing regional foresight activities in two Norwegian regions, 
linking with the international research community, hosting workshops and conferences in 
Norway on regional foresight, establishing a consortium and coordinating a proposal for an 
international research project on knowledge use in regional innovation, participating in the 
public debate on regional issues, and developing new dissemination strategies for regional 
foresight expertise. 
The main focus in the programme is currently on the scenario exercise “Regional Norway 
2030”. This project aims at drawing perspectives on developments relevant to Norwegian 
Regions towards 2030.  
 
Methodology 
A scenario conference combining expert inputs with inputs from discussants is to be hosted 
in the spring of 2009. Expert inputs will be based mainly on NIBRs existing expertise in 
various fields relevant to regional development.  
 Demographic and regional analysis using statistical methods. Data source is a 
national database on settlement and migration. Analysis of moving within (and to and 
from) Norway in a life-course perspective is linked with income, education and other 
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social variables. The database is very comprehensive because reporting to the 
registry is mandatory for all individuals who lived in Norway during the period 1964-
2007.  
 Analysis of regional industrial structure with particular focus on knowledge economy 
and new industries, creative industries, primary sector and extractive industries (oil 
and gas), and the public sector. Political, economic and technological changes will 
affect economic performance and the distribution of employment in the years to 
come, and this will again increase the need for future-oriented sense-making. 
 Regional policy and management. Division of tasks between Norway’s three levels of 
government, structure of regional jurisdictions, resources and responsibilities for 
County authorities, strategies for regional innovation and development policies.  
 Regional climate change impacts. Analysis using models for regional downscaling of 
global climate change trends. Analysis of expected impacts for regional industrial 
structure and demographic shifts. Rising sea-levels, higher temperatures and more 
frequent occurrences of extreme weather events are expected to impact differently on 
individual industries, such as tourism, agriculture, fishery and sea-farming. 
Accordingly, regional effects on economic and social life should be expected to vary 
too.  
 
Results and policy impact/implications 
Expected results are new insights into key trends for regional development in Norway and 
increased awareness of factors affecting these developments. The project is to inform the 
general debate on regional policy as well as providing stimulus for policy-makers on the 
regional as well as on the national level.  
THE 3RD INTERNATIONAL SEVILLE CONFERENCE ON FUTURE-ORIENTED TECHNOLOGY ANALYSIS 
BOOK OF ABSTRACTS 
 
 
THEME 5: FTA IN SECURITY AND SUSTAINABILITY 
 
203
2. HOW TO IMPROVE ANTICIPATION AND SOCIETAL 
EMBEDMENT OF EMERGING AND POTENTIALLY 
BREAKTHROUGH TECHNOLOGIES IN THE HEALTHCARE 
SECTOR?  
 
Parandian, A.1  and Mulder, K.2 
1 PhD Candidate, Department of Technology Dynamics and Sustainable Development, Delft University of Technology 
a.parandian@tudelft.nl 
2 Senior Researcher, Department of Technology Dynamics and Sustainable Development Delft University of 
Technology, k.f.mulder@tudelft.nl 
 
Keywords: Body Area Networks, Constructive Technology Assessment, Fictive Script, Socio-Technical 
Scenarios, Societal Embedment. 
 
Introduction 
The advent of emerging breakthrough technological options has the potential to break 
industrial structures and stable networks. This process of emergence is complex while the 
outlook to the future remains obscure and highly uncertain. Decision makers face great 
challenges while ever increasing perception of risk requires the whole society to continuously 
assess future possibilities.  
While the social embedment of new and emerging technological options is principally 
dependent on external actors in the selection environment (the business environment, 
regulation environment and the wider society), in product development, attempts at creating 
alignment with these environments takes place in concentric stages [1] .There are gaps in 
the projected innovation chains and such gaps are usually bridged by (promises) and 
projections of what others might do to realize them. Therefore, we claim that any serious 
attempts at valorisation should include broader notion of success and thus anticipate on 
broader societal context to recognize such gaps early. This requires a broader approach 
which transcends the technologist’s perspective where the promise of options remains 
powerful. This is necessary because the introduction of novelties that have the potential to 
break existing socio-technological order, require de-alignments of existing linkages and 
competencies [2], and to be successful re-alignments at different levels in the value chain are 
essential. This requires interaction with broader societal actors. Generally, interacting with 
the environment is essential, but is difficult to realize. This is because actors function in 
different worlds and have their own perceptions about how endogenous futures might evolve. 
On the basis of literature and earlier projects, we have developed a systematic approach 
based on the philosophy of Constructive Technology Assessment (CTA) [3] where we 
integrate strategic intelligence tools informed by dynamics of emergence to enable decision 
makers to consider both technical and social design as an integrated process; And have 
explored it for a particular case, Body Area Networks (BAN) in various healthcare settings in 
the Netherlands. The insights gained from this analysis are then used as starting point for the 
development of Socio-Technical Scenarios to feed broader interaction processes among 
various stakeholders in the healthcare sector where actors probe each other’s worlds and 
learning might proceed. 
 
Methodology  
CTA puts emphasis on anticipation informed by dynamics of emergence combined with 
broadening the technology design processes by bringing together and reflecting on multiple 
actor perspectives. To fulfill the anticipation aim of CTA we have combined two methods: 
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1. Our starting point is analyzing the ongoing multi level/ multi actor dynamics at the sector 
level to shed light on what might happen [4].  
2. A mapping methodology is presented to explore different actor perspectives along the 
healthcare value chain to articulate key changes that should take place and the roles that 
have to be played by different actors along the value added chain for these options to 
survive within a future projected world. This is done through comparison of present 
innovation value chains and the roles and responsibility of actors, with future potential 
future chains, networks and roles and responsibilities that have to be played there. Our 
mapping methodology is inspired by the notion of “fictive scripts”: what should be in place 
in order for the envisaged innovation to occur and be successful [5]. Our method is also 
informed by Abernathy and Clarck [2] approach which maps the impact of innovations on 
the core competencies /capabilities and market linkages of innovating entities. To assess 
the impact of innovation on a broader set of actors and derive requirements regarding 
societal embedment we have used an extended version of [2] which also assess the 
impact of innovations on other actors along the innovation value chain [6]. 
 
Results and policy impact/implications/Conclusion 
On basis of interviews with relevant actors along the value chain complemented by a detailed 
literature research, various gaps and policy dilemmas have been identified which were 
further translated into (techno-institutional) requirements for the societal embedding of BAN 
applications in healthcare setting. This has further enabled us to draw on various social, 
political, economical and ethical implications which might affect alignments at different levels.  
Drawing on these insights three Socio-Technical Scenarios were constructed as input into 
multi stakeholder interactive CTA workshops (organized in July 2008). Such scenarios are, 
necessarily, selective cross-sections of a complex and uncertain set of developments. But 
they do allow identification of challenges, and in particular, dilemmas that have to be faced. 
Such Multi-stakeholder interaction processes can lead to further articulation of key (techno-
institutional) design requirements for optimal societal embedment of Body Area Networks 
applications. Our claim is that taking broader sets of actors and aspects into account in early 
stages will enable more informed strategic assessments and decision makings. This in turn 
enables making more reflexive choices. This is important because until existing and 
emerging issues cannot be addressed in the affirmative, the clear implication will be 
uncertainty, waiting games and barriers to further embedment processes. 
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Introduction 
In this poster presentation, we have examined and displayed the potential socioeconomic 
impact of the development of an ocean observing system (OOS) in the North Coast of British 
Columbia, Canada. By systematically collecting data and integrating hundreds of thousands 
of measurements from both the British Columbia North Coast and the world’s oceans in 
conjunction with mathematical models, a more sophisticated understanding of ocean-related 
systems becomes possible. This observation system will improve short and longer-term 
marine weather forecasts, environmental assessments, and opportunities for basic research, 
thereby producing substantial benefits for people and businesses throughout the British 
Columbia coastal economy and internationally. 
 
Methodology 
A two phase approach was followed. The first phase involved a literature review, succinct 
telephone interviews with key people in Alaska, Seattle and Northern BC and the preparation 
of a report that summarized the potential economic impacts. The second phase involved 
meetings with key stakeholders in Seattle and Alaska and the preparation of detailed notes 
on the discussions that are relevant to Northern BC’s OOS interests.  
The socioeconomic analysis carefully examined economic impact models of OOS systems 
developed in the United States. These economic models constructed demand curves for 
what consumers and business suppliers would be willing to pay for data supplied by OOS 
systems based on the estimation of consumer and producer surpluses. Another important 
variable was how to value human lives saved through improved Search and Rescue 
operations by the Coast Guard. The combined effort of impact results based on the United 
States experience with OOS systems, the literature review and interviews with key ocean 
stakeholders enabled us to develop reasonably strong conclusions on the impact of a 
potential OOS network in the British Columbia North Coast. 
 
Results and policy impact/implications 
A North Shore Ocean Observation System would generate substantial benefits to British 
Columbia coastal communities and industries as well as for Canada as a nation. These 
overall socioeconomic benefits include:  
• Improved integrated ocean management systems;  
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• Real time information supporting Canada’s sovereignty and security; 
• Strategic information for economic development for coastal communities; 
• Monitoring for environmental management; and, 
• Ability to meet Canadian, cross border and international responsibilities involving 
security and defence. 
 
The policy impact implications are that Canada and the United States have common and 
interdependent information needs regarding the Pacific Ocean that is shared between Alaska 
and British Columbia. These information needs involve a common but rapidly changing 
commercial fishery, environmental challenges involving the transport and distribution of 
crude petroleum and natural gas, need for better data on marine mammals, a harsh Search 
and Rescue environment, need for coordinated naval defence and security measures, 
especially with the emergence of the Arctic involving global warming challenges and 
hydrocarbon exploration and drilling and future offshore energy seismic tests and drilling off 
both the North Coast of British Columbia and Alaska. 
 
Conclusions 
These strong data ocean-related needs and better coordination between Canada and the 
United States on capturing this data and developing and implementing the appropriate action 
plans and infrastructure investments are strong drivers for the development of a 
comprehensive Ocean Observation System for the British Columbia North Coast. The data 
collected from a north shore OOS network would have a profound socioeconomic impact on 
the area’s industries, especially commercial fishing, marine operations and tourism. It would 
also benefit the Search and Rescue, security and environmental operations. 
The Foresight implications are that the new capacities of the system can further the ability 
to anticipate, predict and simulate situations that are growing and will continue to accelerate 
in the future such as climate change impacts, resource shifts and related impacts on coastal 
communities. 
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Introduction Text 
Environmental technologies are regarded as being one of the fastest growing markets on 
global scale. Amongst the most important driving forces are the growing need for lean-
carbon applications, for efficient use of raw materials together with recycling and advanced 
waste management strategies, for clean water and clean air, for soil protection and for the 
protection of biodiversity. The growth in demand is expected to be further accelerated by the 
economic growth and rising standard of living in many emerging and development countries. 
To be able to tackle the described environmental challenges, it is widely accepted that 
technological progress and innovations together with a corresponding research agenda are 
required. Since there is a wide range of technologies that can contribute to progress in this 
field, there is a strong need for prospective research agendas which are setting priorities in a 
profound and transparent way.  
Against this background, the project “Roadmap Environmental Technologies 2020”, funded 
by the German Ministry of Education and Research explores to which extent research and 
development activities will be able to foster future environmental innovations. It will support 
the process of identifying strategic policy options for promoting developments and 
commercial applications in the field of environmental technologies. The project is running 
from April 2007 until the end of 2008.  
 
Methodology  
The Road-Mapping Process will analyse relevant mid- to long-term developments. Together 
with experts from Science, Industry and Politics important development pathways as well as 
lead markets will be identified. This implies a combination of a problem-oriented methodology 
(which environmental problems require solutions?) and a technical-oriented approach (which 
options and application will be offered by technological progress?). The time horizon will be 
the year 2020, but in order to provide for orientation for long-term funding strategies, it will be 
necessary to look beyond that horizon at least in a rather rough way. 
The project is structured in two phases:  
1. The first phase the state-of-the-art in the field of environmental technologies is 
covered and analysed. This phase as been completed in April 2008. The output is a 
State-of-the-Art-Report that offers a wide-ranging overview on environmental 
problems, on mature technologies and their markets, on new technologies and their 
potentials as well as on obstacles and bottlenecks for the development and 
implementation of new technologies. 
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2. In phase II promising future technological development are investigated with the help 
of an extensive survey with focus on the short- to mid-term perspective. The longer-
term perspective will be covered by more visionary-oriented workshops. In doing so, 
these workshops will validate, enrich and extent the main findings of the survey.  
 
Results and policy impact/implications 
Phase I of the project has been completed; the outcome is a comprehensive State-of-the-Art-
Report where relevant environmental problems are being presented along with 
corresponding technologies contributing to solving or mitigating these problems. This is being 
done for seven environmental fields of action: Climate protection, air pollution control, water 
management, soil protection, increase of resource productivity, waste management and 
preservation of nature and biodiversity. It should be noted that energy technologies are not in 
the focus of this project.  
The report illustrates that in all of the 7 fields a strong need for technological breakthroughs 
and innovations can be identified. ‘Climate change’ is characterised as a highly dynamic and 
complex field, where technological progress related to mitigation of global warming is often 
linked with political incentives and regulation. On the other hand, the adaptation to the 
consequences of climate change will have far-reaching implications with a wide range of 
environmental technologies. Especially the fields of ‘air protection’, ‘water management’ and 
also ‘waste management’ stress that there still are huge discrepancies between industrial 
countries on the one side, where many sophisticated technologies have been successfully 
implemented, and emerging/developing countries on the other side, where the 
implementation of such technologies is hampered by various factors. The high importance of 
the field ‘soil protection’ for ecosystems as well as for food production seems to be 
somewhat underestimated and should find more attention in research and development 
activities. The fields of ‘increase of resource productivity’ and ‘waste management’ clearly 
illustrate the shift in paradigm from end-of-pipe-approaches to an integrated view on 
environmental technologies. Examples are the sophisticated recycling technologies or terms 
such as ‘urban mining’ that appear to become increasingly relevant in the next decade. The 
field of Biodiversity is high on the political agenda and a key-issue for ecosystems as well as 
for sustainable development. However, in general, the conservation of nature and 
biodiversity is more related to regulations and management than to the direct application of 
technologies. 
 
Conclusions 
At this stage, only half of the project has been completed. The State-of-the Art Report 
documents that innovations in environmental technologies as well as transfer of technologies 
are crucial for sustainable development. However, it becomes also obvious that especially in 
the environmental sector, in many cases new technologies are a necessary but not a 
sufficient factor for successful environmental innovations. A wide range of non-technical 
factors are relevant as well (markets, demand, regulations, social acceptance etc. ). For an 
successful identification of future technology pathways not only technologies but also non-
technical factors have to be considered. 
The results of Phase I indicate that the complexity and variety related to environmental 
technologies is a challenge for the roadmapping process itself. The combination of a State-of 
the Art Report, an extensive survey and workshops for validation and longer-term 
assessment seems to be the appropriate approach to cope with this challenge. 
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Abstract 
Many actions are incentive driven activities in a society. The social incentive structures are 
established by different forms of social interaction. Also terrorism can be seen as an 
incentive driven action. Incentives can be personal or social. Psychological motivation 
theories can help us to understand personal incentives. In a similar way social theories can 
help us to understand personal and social incentives. The nature of social interaction is 
always critical thing we must really understand in the context of terrorism foresight analyses. 
Incentives are factors (financial or non-financial) that provide a motive for a particular course 
of action. Incentives can also count as a reason for preferring one choice to alternatives. In 
this way technology foresight and terrorism foresight should focus more on analyzing the 
incentive structure of terrorism actions. Firstly, remunerative or financial incentives are said 
to exist where an agent can expect some form of material reward (money, products, services 
etc.) in exchange for acting in a particular way. Secondly, moral incentives are said to exist 
where a particular choice is widely regarded as the right thing to do. Such things are 
particularly admirable in a society or in a decision environment the failure to act in a certain 
way is condemned as indecent. Typically a person acting on a moral incentive can expect a 
sense of self-esteem and approval. A person acting against a moral incentive can expect a 
sense of guilt, condemnation or even ostracism from community. Thirdly, coercive incentives 
are such incentives which exist where a person can expect that the failure to act in a 
particular way will result in physical force being used against them (or their loved ones) by 
others in the community, or confiscating or destroying their possessions.  
This kind of approach is indicating that technology and terrorism foresight should include 
systemic personal and social incentive structure analysis, where  three incentive types are 
analyzed in relation to new technological and social innovations and systems. Many failures 
in the fields of technology foresight and terrorism foresight could be avoided by these kinds 
of systemic incentive structure analyses. Author proposes that in terrorism foresight one key 
challenge is to promote loyal use of technologies and social innovations. This point lead us to 
think structure loyalty programs, which are structured marketing efforts that reward and 
encourage loyal citizenship behavior – behavior which is potentially of benefit to the society. 
 
Introduction 
The tragic events of September 11th have made clear that a handful of determined terrorists 
can kill thousands and wreak tens of billions in damage. We can say that there are strong 
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needs to develop terrorism foresight, especially connected to the high technology field. The 
foresight research community has been aware for well over a decade that future advances in 
technology will shift threat factors to other scale. Especially new technologies in wrong hands 
can lead to harmful events. In this paper evaluation about terrorism foresight research and its 
key impacts and implications for policy and decision making are made. Key implications are 
presented in conventional STEEPV framework. Very special attention is paid to anti-terrorism 
policies and quantitative and qualitative trends in terrorism. Typically anti-terrorism policy has 
based on reducing the expected benefits of undertaking terrorist acts rather than raising the 
cost of doing it.  
 
Methodology 
In the article double anti-terrorism policy framework (DATPF) is presented. This framework is 
based on recent scientific foresight and evaluation research findings and conclusions. 
Especially Adaptive Foresight methodology is useful methodological approach for terrorism 
foresight. The model is a systemic model, which includes special disincentives for terror and 
incentives for follow anti-terrorism behavior. New technologies include always options for 
incentives and disincentives. From this perspective it is important to analyze new incentive 
structures new technologies bring with them to agents and stakeholders.  
 
Results and policy impact/implications 
Incentive structures are notoriously trickier than they might appear to people who set them 
up. Typically different agencies promote technological and social innovations and different 
people think incentive structures of a society. This aspect of tricky incentive structures and a 
huge gap between technological and social innovation systems and incentive structures 
planning should be taken more seriously in the terrorism foresight, because personal and 
social incentive structures really have various surprising implications for policy and decision 
making. 
 
Conclusions 
In the article author proposes that double anti-terrorism policy (DATPF) framework can be a 
new promising research paradigm for terrorism foresight research. Key element of the 
research paradigm is systemic personal and social incentive structure analyses, which tell 
how incentives create behavior in our societies.  This new terrorism foresight research 
paradigm can support and promote multidisciplinary research activities in the field of 
terrorism foresight research.  
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Introduction 
While car manufacturers are working on the commercialization of hydrogen vehicles, on-
board storage of hydrogen remains a challenge. None of the solutions used in today’s 
prototypes is entirely satisfying in terms of storage capacity, energy efficiency, usability, and 
production costs. 
Metal hydrides are proposed as a promising alternative to liquid and gaseous storage, but 
are yet underdeveloped and even further from meeting the goals set. Its proponents 
however, succeed in convincing their sponsors of the future potential of metal hydrides. In 
this poster we show how expectations of this technological option are raised and maintained 
by its developers and how this has kept them on hydrogen technology roadmaps for over 40 
years. To study these dynamics we use the frameworks of the sociology of technological 
expectations and of quasi-evolutionary technology development. 
The technological expectations framework (Van Lente 1993, Borup et al 2006) aims at 
clarifying the role of expectations as driver of technological development. In the development 
of hydrogen technologies, however, the situation seems to be more complicated as 
expectations of one component cannot be set apart from expectations of other components 
and the hydrogen system as a whole. Furthermore, expectations from elsewhere come into 
play as well. In order to achieve a mandate for their work, involved actors have to deal with 
all of these different, sometimes conflicting, expectations already ‘out there’. 
In order to address this ‘battle of expectations’ we explore on this poster - theoretically and 
empirically - the notion of arenas of expectations. These arenas can be defined as the social, 
cultural and cognitive loci in which competing expectations and promises are articulated, 
assessed and rated. The notion extends the analysis of Garud and Ahlstrom (1997) of the 
negotiations between ‘enactors’ of a technological option and ‘selectors’ who need to choose 
between different options. Examples of arenas of expectations are scientific journals, 
conferences, foresight and vision reports and the wider media.  
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Methodology 
This case study is carried out using literature sources, hydrogen vision reports and 
technology reports, scientific communication from the community itself and a series of 
interviews with senior metal hydrides researchers in the Netherlands. 
 
Results and policy impact/implications 
We discuss how expectations of competing technological options and routes are brought 
forward by their proponents. We also analyse how, in the arenas, others frame and assess 
the claims, and how this modifies the expectations and promises. This continuous process of 
feeding and assessing expectations in arenas results in a number of robust expectations, 
held by almost all actors without much contestation, and a number of more diverging 
expectations that are shared by far less actors. While robust expectations grant their 
proponents a mandate for further work, other routes for technological development become 
harder to negotiate as well. In a final section we will argue that the concept of arenas of 
expectations is especially useful to address: 
- different levels at which expectations are at work; 
- the negotiations, also in terms of expectations, between enactors and selectors; 
- the historical accumulation of expectations and their assessment. 
 
Conclusions 
Metal Hydrides have been on the hydrogen agenda for 40 years. This implies that the 
community has been successful at feeding and maintaining expectations during this time. 
They have continuously stressed the future possibilities of metal hydrides and contrasted this 
with the fundamental barriers faced by liquid and gaseous storage. As a result of their work, 
some progress was made in the storage capacity of metal hydrides. In the expectations 
arenas there seems to be consensus on the issue of limited possibilities for progress for both 
liquid and gaseous hydrogen storage. Alternatives are therefore welcomed and given a 
chance to develop. Furthermore, the promise of a near ideal hydrogen storage medium helps 
in constructing viable visions of hydrogen as the fuel of the future. 
Apart from the fact that the competition within the hydrogen storage race has been 
successful, hydrogen as future energy carrier has maintained its high expectations as well. 
Due to the high oil-price and ever growing concerns about the changing climate, all 
alternative energy concepts have drawn quite some attention. The metal hydrides community 
continues to ride along on this bandwagon.  
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SURVEY OF BIG PICTURE TRENDS, DRIVERS AND 
DISCONTINUITIES LOOKING FORWARD TO 2025  
 
 
 
 
 
The FTA 2008 also involves a pre-Conference survey with the aim of collecting and 
synthesising ideas on 'Big picture Trends, Drivers and Discontinuities Looking Forward to 
2025'. The survey is being designed mainly as an opportunity for experienced FTA 
professionals to explore and share their experiences. 
A synthesis of the results of the survey will be presented at the conference:  
 
 
The survey is prepared by:   
Saritas, Ö.: University of Manchester, UK 
Smith, J.: Defence R&D Canada, Canada 
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and will be used as a guide for the participants. 
 

